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ANTECEDENTS OF GREEK CORPUSCULAR THEORIES 

By William Arthur Heidel 

IN a measure hardly realized the character and direction of occidental 
thought have been predetermined by that of Greece. In studying 
the history of ideas it is customary to start with those of the Greeks, 
and many scholars have devoted themselves to the task of tracing their 
development ; but it must be confessed that the results are somewhat 
disappointing. It may be desirable, therefore, before beginning our 
special inquiry, to consider the attitude of the historians of Greek 
thought, since by so doing we may at least arrive at an intelligent view 
of the method to be pursued in such studies. 

The history of Greek thought begins to be a subject of investigation 
with Aristotle. 1 Of his method of study we can say little except that it 
was somewhat desultory. His point of view is, however, sufficiently 
clear. He found next to nothing in the pre-Socratics which had any 
bearing upon logic and ethics. In metaphysics, and in the special 
physical and biological sciences, there was a good deal; and this he 
had more or less roughly tabulated ready to his hand to be used on 
occasion. It is plainly to be seen that he had wrought out the prin- 
ciples of his philosophy before he wrote any of his extant systematic 
works. When, therefore, as he proposes some fundamental question, 
he reviews the opinions of his predecessors, he is guided by a highly 
abstract and fundamentally metaphysical conception. The occasions 
on which he is able to discover an exact parallel to his own views are 
consequently rare ; and, what is more important, he not infrequently, 
though of course without intention, misrepresents the opinions of others 
by relating them to categories of his own invention. In fields where 
he was less at home, as for example in those of medicine and mathe- 
matics, he delegated the task of gathering the needful data and sketch- 



1 Cf . the interesting sketch of the development of the ' constructive ' view of the 
philosophy of history given by Wundt, Volkerpsychologie, Bd. II, Th. I, p. 532 f. 
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ing the history of ideas to certain members of his school. When 
Theophrastus wrote his <&v<tik5>v Ao£<h he did so under the spell of his 
master's example : the same bias for the abstract and metaphysical 
points of view is clearly to be seen. Nor was this to be wondered at. 
In the hey-day of metaphysics, especially of a system of metaphysics 
like that of Aristotle, so completely articulated that it could for ages 
enthrall the mind of man, one cannot expect in an enthusiastic adherent 
of the school an objective judgment ; least of all could one hope to find 
that his unconscious prepossessions had not influenced the selection or 
rejection of this or the other factor or phase of the thought he was 
tracing. Every act of selection is determined by interest, and we have 
seen that the interest of Theophrastus was predominantly metaphysical. 
We must advert to one other point at which the honest Theophrastus 
fails us ; standing at the beginning of the historical review of Greek 
thought, he could not see, what to the modern student is strikingly 
obvious, that there is much more than a golden thread of unity run- 
ning through the whole pattern. In making his choice of this or that 
to report, he was guided by the principle of selecting the distinctive 
doctrines, thus unwittingly creating a false impression when the originals, 
from which he made the abstract, ceased to be consulted and finally 
were lost. During the later years of antiquity his abstract, or most com- 
monly extracts from his abstract, were almost the only source of knowl- 
edge regarding the history of Greek philosophy to be consulted. 

In modern times the interest in the history of Greek philosophy dates 
from Hegel, who in his turn was again dominated by an enthusiasm for 
'logical ' or metaphysical thought. Holding that the historical develop- 
ment of ideas conformed of necessity to the steps in the dialectical 
evolution of reason, he drew attention to a sequence of most abstractly 
formulated conceptions, overlooking or ignoring the concrete notions 
or 'Anschauungen' which conditioned or created the logical principles. 
Although during the last decades historians of Greek thought have in a 
large measure emancipated themselves from the direct influence of 
Hegel, the metaphysical bias is still generally to be detected. Those 
who, like Tannery, Burnet, and Gomperz, have contributed most to the 
elucidation of the history of ideas, are either anti-metaphysical or come 
to the study of the subject with a larger interest born of occupation 
with the general thought of the period. 
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The day is happily past, or is rapidly passing, when one could pro- 
fess to write a history of Greek philosophy without taking into account 
every department of Greek thought and activity. Philosophy was not 
in ancient days, certainly not in the pre-Socratic period, a study of the 
closet. Men who were endeavoring to relate the common experience of 
the race to general principles naturally came into touch with others 
of like interests, although they might be engaged on less general lines 
of work. Thus philosophers were from the first associated with mathe- 
maticians and physicians, and one and all with men who extended their 
horizon by travel. Indeed, it is something of an anachronism to make 
even these distinctions in regard to the earlier 'philosophers': they/ 
were quite apt to unite in their persons several or all of these char- 
acters. Just as we cannot consider the fifth century philosopher with- 
out having regard to Hecataeus and Herodotus and even Thucydides, 
or, on another side, to the mathematicians and ' Hippocrates' : so it is 
a serious error to take the view that philosophy is to be considered 
solely in connection with known names, or even that we can determine 
exactly from whom a particular notion was derived. Although the fifth 
century B.C. was productive of much literature, 1 it was not really an age 
of books. The main channels of communication were not yet those of 
literature ; and we can never know or even surmise, except in a few 
clearly marked instances, whence the inspiration came which prompted 
this or that development. But a close study of many related problems, 
if conducted in a broad and enlightened way, must lead in the end to a 
knowledge of those fundamental notions of concrete things and pro- 
cesses upon which, in the last resort, all philosophy rests. When that 
stage is reached, it will be time to attempt again a history of Greek 
philosophy. 

Hermann Usener 2 well said that a people's real development is gen- 
erally completed when it emerges into the light of history. In the 
darkness before the dawn it forms the views of life and the conceptions 
of the concrete facts and phenomena of nature which are destined to 



1 Recent additions to our knowledge of Greek medicine suggest the existence of 
much literature which is now irretrievably lost. We might have guessed this even 
from « Hippocrates.' This is one of the factors which render the problem of the 
Hippocratean Corpus hopeless of solution. 

a Vortrage und Aufsatze, p. no i. 
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characterize it during its later career. 1 If it were otherwise the homo- 
geneity of point of view and the consequent individuality of a people, 
which mark it off from other peoples, would be unintelligible. This is 
well illustrated by Homer, in whom the Greeks themselves were wont to 
seek the beginnings of all things. 2 Such common points of view would 
naturally not be the subject of discussion. Just because they consti- 
tuted the presuppositions of all reflection they would be ignored, 
although they foreshadowed the inferences to be drawn from them. 
Only when a number of such presuppositions had worked themselves 
out to their several conclusions, either mutually contradictory or else 
not obviously related, would critical reflection arise to set the world of 
thought in order. 3 This fact renders the history of ideas difficult. On 
the one hand, there is a strong temptation to jump to a conclusion, 
assuming the existence of a conception where it is not, and possibly 
cannot be; on the other hand, it is possible entirely to overlook a 
notion which is undoubtedly present. In order to guard against these 
errors one must take several precautions. One must school oneself to 
distinguish between primitive ideas, which are never abstract, and deriv- 
ative ideas, which are progressively abstract. With regard to the latter, 
the only true course to pursue is to disallow their presence unless 
the evidence for it is clear and convincing, whereas a truly primitive 
notion may be safely inferred wherever it serves to elucidate a complex 
of ideas. In regard to derivative ideas we are often misled by the fact 



1 This holds true also of modern European civilization. Such community of 
thought in fundamentals as exists between the peoples of Western Europe is due in 
no small measure to the 'antenatal' assimilation of the civilization of Greece mediated 
by Rome to that of the northern tribes during the Dark Ages, powerfully reinforced 
though it was by the influence of the Renaissance. 

a I need not say that the practice was often ill-founded. Nevertheless it is true 
that the organic conceptions on which rested the Greek ethical, religious, and political 
development in historical times are almost without exception to be found in Homer. 
Every scholar will have noted this fact in his own peculiar sphere of interest. A few 
illustrations will be given below. 

3 A people dominated by a single idea would perhaps be capable of development, 
but certainly not of producing a philosophy. It is in some such way that we must 
explain the history of Hebrew thought, although the Hebrews were, of course, not a 
people of one idea. Nevertheless, as compared with the Greeks, there is a marked 
difference in the number of ' motifs ' which they developed. 
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that we cannot conceive a given relation without assuming the idea in 
question. Here a broad study of the problem will often prove that our 
inability otherwise to conceive of the matter is due to other presupposi- 
tions, whereas a different conception was undoubtedly entertained by 
men who held well considered opinions. 1 

The history of Greek corpuscular theories presents a problem of 
peculiar interest. When one speaks of 'corpuscular theories' one thinks 
at once of Atomism, although the ' atomic ' theory itself was only one 
of a considerable number of hypotheses propounded in antiquity. 
When the time comes for a history 2 of these hypotheses it will be seen 
that they are in fact closely related, growing in the main out of a com- 
plex of primitive conceptions so interwoven with the thought of the 
Greeks in many spheres that in one form or another they have domi- 
nated the philosophy of nature down to our own day. It will be seen also 
that the particular hypothesis which is properly called Atomism owes 
its specific character entirely to metaphysical and epistemological con- 
siderations, to which are unquestionably due the prominence and pref- 
erence given to it in the history of philosophy, despite the fact that 
nearly every distinction upon which it rests has been discarded by 
modern thought. But we must now turn from these matters to the 
consideration of the antecedents of the various corpuscular theories. 8 

Of these the Atomic is best known to us, particularly in the form 
which it received at the hands of Epicurus. And considering the sad 
wreck of what of old constituted the superb literature of Greek phi- 



1 Numerous illustrations of this could be cited. I will mention only one. In my 
Qualitative Change in Pre-Socratic Philosophy, Archiv f. Gesch. der Philos. XIX 
(1906), p. 333 I., I called attention to the case of dXXoJuxris; other evidence on the 
same subject will be presented below in connection with the conception of irtyis. 

a Mabilleau's Histoire de la philosophie atomistique, Paris, 1895, possesses little 
value; the Ceschichte der Atomistik vom Mittelalter bis Newton by Kurd Lasswitz, 
Hamburg and Leipsic, 1890, deals but briefly with Greek Atomism, but is much better. 
It is not necessary to speak of the treatment of the subject in the comprehensive his- 
tories of Greek philosophy. 

3 The limits of this paper do not admit of a full discussion of the subject. Here 
only a few points can be considered in a provisional way. Certain matters were 
treated of in my paper, The ivap/uH tynoi of Heraclides and Asclepiades, Trans. 
Amer. Philol. Ass'n, XL (1910), p. 5 f. I hope later to give a connected account of 
the whole subject. 
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losophy, we are peculiarly fortunate in having preserved to us the poem 
of the Roman Lucretius. In his De Rerum Natura he unfolds to us 
the corpuscular view of the world set forth in order with ample argu- 
ment and with constant illustrations and applications. His aim, to be 
sure, is the establishment of the atomic hypothesis ; but it is obvious 
even to the casual reader that but a small proportion of his poem deals 
with the subject matter in a way to exclude the application of his argu- 
ments to the uses of almost any corpuscular theory. His manner, 
moreover, is altogether that of a poet who is aware that he belongs to 
a noble line which includes Empedocles, Parmenides, and Xenophanes. 
He appropriates figures from Heraclitus and frankly admires Democritus. 
Pursuant to the example of his master, Epicurus, he culls illustrations 
and arguments wherever he can find them. In fact, his poem im- 
presses one as holding much the same position relative to Greek 
philosophy as does the epic of Vergil to the achievements of his prede- 
cessors : whatever there was in them worthy to be enshrined in his 
verse he appropriated, provided it could be turned to account. The 
impression of the essential solidarity of the Greek corpuscular phi- 
losophy grows upon one as one studies the arguments in detail. We 
shall therefore avail ourselves of the scheme of Lucretius as a frame for 
our inquiry, trusting that the event will justify the procedure. 

Lucretius begins his exposition (i, 150) with the principle: nullam 
rem e nilo gigni diuinitus umquam. Essentially this is the cornerstone 
of Greek philosophy, assumed, as Aristotle says, by all Greek physiol- 
ogers, 1 but apparently first distinctly enunciated by Parmenides. 2 The 
proof of this principle Lucretius finds in the fact that everything 
springs from determinate antecedents, or as he calls them, semina certa? 



1 It is not necessary to quote the passages: Phys. 187a 27, 34; 191b 13; Met. 
984a 29 f.; 1062b 24; de Gen. et corr. 317b 20. See my Tlepi #i«re«s, Proceedings 
Amer. Acad, of Arts and Sciences, XLV, p. 91, n. 49. 

8 See Zeller, Philosophic der Griechen, la, p. 411, n. 2; but there is clearly an 
error in his reference. 

3 I, 159-214; 577-598; 881 ff. Sometimes, but rarely, as I, 521, the corpora 
certa are definitely conceived of as atomic. In 2, 700 f., they account for the fixed 
species, that is, for offspring remaining true to type and not proving to be monstrosi- 
ties ; likewise, for the fact that the increments in organic growth maintain the organism 
in its original shape. Here enters the fact of nutrition, closely allied to 7^«rts; cf. 
cibus and certa genetrix. For cibus see 1, 861, and below passim. 
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In a word, as origination (ysVeo-ts) of all sorts is typified by the genera- 
tion of organic beings, so the fixed species of plants and animals furnish 
the model for all processes and laws of nature. Obviously this is a 
primitive conception, though it had become generalized as a logical or 
metaphysical principle ; and we are therefore prepared to find that the 
same observation was connected with the principle not only by Epi- 
curus, but also by Anaxagoras and Parmenides. 1 Who will doubt that 
this and kindred observations of the ' natural man ' led to the formula- 
tion of the postulate ? 

The converse of this principle Lucretius states i, 237 : hand igitur 
possunt ad nilum quaeque reuerti? Again the burden of the proof is 
borne by considerations germane to the semina certa. The illustrations 
are one and all drawn from primitive observations which are known to 
have engaged the thought of the earliest philosophers. 8 

The poet next proceeds to show that matter exists in the form of 
minute particles (1, 265-328). His object is to prove that the slow 
processes of nature operate by means of corpuscles which, though 



1 Epicurus, apud Diog. L. 10, 38: obbiv 7(Kercu 4k toO pi] Bvtos. irav yip 4k iravrbs 
iylver &v o-weppdTwv ye oH)iv irpoaSedftevov. For Anaxagoras see the detailed state- 
ment of Simpl. Phys. 460, 4-461, 27. Parmenides, fr. 8, 12: oiS4 wot 4k pi) 4iv- 
toj 4^y/i<ra vlffrios taxis | yiyveadal ti Trap' avrb. Nothing but the non-existent can 
spring from the non-existent! Cf. also Arist. Phys. io6 a 31 ff. 

2 See Lucr. 1,215-264; 540-550. 

3 The essence of the argument is in 225-23 1 : 

praeterea quaecumque uertustate amouet aetas, | si penitus perimit consumens materiem 
omnem, | unde animate genus generafim in lumina uitae | reducit Venus, aut reductum 
daedala tellus | unde alit atque auget generatim pabula praebens? | Vnde mare ingenui 
fontes externaque longe | flumina suppeditant? unde aether sidera pascit? and again in 
262 ff. : haud igitur penitus pereunt quaecumque uidentur, | quando alid ex alioreficit 
natura nee ullam | rem gigni patitur nisi morte adiuta aliena. In these and the inter- 
vening verses the poet alludes (a) to the conditions necessary to the maintenance of 
continuous becoming, which Aristotle says Anaximander had sought to provide for by 
postulating the Infinite as his &px"h > (*) to the semina certa, as already stated, which 
according to Parmenides would admit only of the birth of the non-existent, if the non- 
existent were its antecedent; (c) to the problem of the pirpa. of the sea, which was 
settled by Heraclitus, fr. 31; and (d) to the process of &va6vpiams, which provides 
the nutriment for the stars according to all early philosophers and furnishes likewise 
the model for the kijkSos yev4aews to all thinkers from Thales onwards. 
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clearly material, are small beyond human ken. 1 So far as there is any 
polemic, expressed or implied, it is directed against the Eleatic exclu- 
sion of a void, which results in a block universe precluding the possi- 
bility of motion, and against the assumption of motion in a plenum. 2 
To the mind of the atomist the twin postulates of atomic corpuscles 
and of empty space are strictly correlative, each requiring the other by 
logical necessity. With this argument we are not now concerned. In 
connection with it, however, Lucretius states that almost all the early 
philosophers of Greece regarded matter as porous, although like the 
illustrious Empedocles they made in his opinion shipwreck of their faith 
by failing to postulate the existence of a void. 8 This statement has 
received far less attention than it deserves ; for it is unquestionably 
true, as our study will show. 

It is interesting to note the facts to which Lucretius appeals in seek- 
ing to prove the corpuscular constitution of matter. We may here 
disregard the peculiar nature of the argument, due to the difficulty 
of defending the assumption that atoms and void together constitute 
ultimate reality, because the Epicurean regarded the senses, the testi- 
mony of which was rather generally impugned by pre-Socratics, as the 
final court of appeal. The poet, then, begins with a reference to the 
winds, 4 which though unseen deal destruction as real as that wrought 



1 The corpora caeca are \trn# 0ewpT)T&, for (i, 321) inuida praeclusit speciem 
natura uidendi. Cf. Plato, Tim. 45 E; for Anaxagoras see Arist. Phys. 187a 37 ff., 
Sext. Empir. 7, 90; and note Hipp. II. &p%ah)i hrrpiKTjs, 14 (i, 602 L.) : ravra piv 
piepxypAva nal mKpypiva dMijXoim oire rpavcpi. iuriv kt\. 

8 Probably Lucretius (1, 370 f.) had Aristotle and Plato chiefly in mind; see Arist. 
Phys. 214 s 28 f., Plato, Tim. 79 B f. Plato's view is stated in connection with the 
process of respiration, in which he follows the medical tradition likewise appearing in 
Empedocles. For Empedocles see Zeller, Phil, der Griechen, lb, p. 768, n. 1; for 
Anaxagoras, ibid., lb, p. 989, n. 3. 

3 Lucr., I, 734 f. In supra quos diximus he refers to 705 f., where he has men- 
tioned (1) the 'monists ' who posited as their i-pxfi, fire (Heraclitus and Hippasus), 
or air ( Anaximenes, Diogenes of Apollonia, and in large part the medical tradition) , 
or water (Thales and Hippo) ; (2) those who posited dpxat in pairs, as air and fire 
(probably alluding to certain medici) , or earth and water (Xenophanes) ; (3) those 
who posited four, fire, earth, soul (air), and rain (water), of whom Empedocles was 
chief (doubtless alluding to the medici of the Sicilian school) : all these res mollis 
(yielding) rarasque (porous) relinquunt (1, 743). The porosity of matter is a 
necessary correlate to its corpuscular constitution. 

4 I, 271 f. With this passage compare Hipp. II. 4>v<r4wv, 3 (6, 94 L.). 
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by water. He next cites the instances of the invisible effluvia of odor- 
iferous things 1 striking the sense; of heat, cold, 2 and sound, 8 all of 
which operate by invisible bodies ; of the imperceptible evaporation 4 
by which garments at the seaside become moist or dry ; of the gradual 
wearing away of a ring 6 worn on the finger, of stones by the constant 
dropping of water, 6 of a ploughshare or pavement in use, and of statues 
in public places exposed to the touch of passing crowds ; 7 of the infin- 
itesimal increments and decrements of organic growth or decay 8 which 
become visible only by summation ; of the secular process of disintegra- 
tion in cliffs overhanging the sea. 9 This is a formidable list, but it 
receives additions from other passages, as 6, 921 f., where the poet 
summarizes the arguments for the existence of effluvia streaming un- 
ceasingly from all bodies. 10 Here, besides instances already cited, 11 he 



1 I, 298; cf. 4, 673-686 and 6, 924. For the sense of smell, cf. Epicurus, apud 
Diog. L. 10, 53. The explanation of the hounds following the scent (4, 680 f.) is found 
in Empedocles, fr. 102; cf. Beare, Gr. Theories of Elementary Cognition, p. 135, 
n. 2. For the dnotpopal on which the theory rests, see Diels, Anonym. Londin. 33, 
15 t . In Anaxagoras, Democritus, and Diogenes of Apollonia, smell depends on such 
AiroppouU. In Heraclitus it is the result of d.vadvfda<ris, his typical form of airoppoui 
(fr. 7 and 98). Hipp. II. vapicwv, 16 (8, 604 L.), like all the older philosophers, 
connects smelling with respiration. 

* 1, 300; cf. 1, 490, 534, 6, 925. 

3 I, 301; cf. I, 354 f., 4, 524 f., and Epicurus, apud Diog. L. 10, 53. 

4 I, 305; cf. 6, 470 f., 616 f.; Diels, Anonym. Londin. 30, 40 f. 

6 I, 312; cf. Melissus, fr. 8: dW S re atSripos <ric\rip&$ irfv (sc. SokcT iipZv) t<? 
SaicriXip KaTarpipeo-dai 6/uoO j>4wv (ipovpiwv^ Bergk), koX xpm&s kbI \t$os xal 6M0 
8 ti laxvp&v Softer ehai tr&v, {!■ vSotos re ~/ri Kal \l$os ylveaBai' ware (rvpfiatvet 
pvfyre ipav pvfp-e t4 ivra yaiilxiKuv. The meaning is clear and is much the same 
whether we accept the MS. reading or Bergk's conjecture, which is approved by 
Burnet, Early Gr. Philosophy*, p. 373, n. I. But &fu>v jiiwv more clearly marks the 
connection with the w&vra jxt of Heraclitus. 

6 I, 313; doubtless, as with us, proverbial. See Otto, Spriichworter, p. 156. 

7 1, 313-318. Something of this sort is implied by Melissus, above n. 5. See 
Otto, ibid., p. 27. 

8 I, 322-325; this is the problem of av£ri<ns and <f>8Usis to be considered hereafter 
in connection with nutrition (rpo^i}) . 

9 1, 326; cf. 6, 925 f. 

10 It is to be noted that the examples illustrate the view that sense-perception is 
caused by effluvia, each of the ' five senses ' receiving attention in turn. More of this 
below. 

" That is, odors (6, 924), heat and cold, regarded as pertaining to the sense of 
touch (925), and sounds (927). 
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refers to the 'idols' upon which sight depends, 1 and the expjrience of 
having a salt taste in the mouth by the seaside or a bitter taste as one 
watches the preparation of wormwood. 2 We must not overlook the 
extensive use which Lucretius makes of the effluvia streaming from all 
things. It is true that he regards them as atoms, but the conceptions 
were in no way dependent on this specific interpretation of the phe- 
nomena. It would be a long story to enumerate the passages, and we 
shall content ourselves with a few of the most important. Thus the 
elaborate system of 'idols' is only a single specialized form of the gen- 
eral doctrine. Evaporation plays a prominent part in the cosmology, 8 
and in the discussion of meteorological phenomena 4 it is supremely 
important. It explains the fact that the sea does not overstep its 
bounds; 8 and, besides having intimate relations to the problem of the 
soul, is invoked to elucidate the striking phenomena of the Plutonia 
and Lake Avernus, 6 and of pestilences. 7 The mystery of the magnet 
also is explained by its effluvia. 8 

After justifying the assumption of infinitesimal corpuscles, Lucretius 
proceeds 9 to prove the existence of a void. Here again, as we should 
expect from the intimate connection of the two conceptions, the facts 
adduced are in great part the same I0 which we have already met in the 
arguments for the corpora caeca : only we have to note that, in con- 
formity with the new point of view, a new aspect is emphasized. Among 



1 6,921-923; see Bk. 4, passim, especially 42-109. Special regard is there had to 
color (74 f.), odor, smoke, and heat (90), and the reflected images in mirrors (98). 

2 6, 929. 

3 5, 449-494. It is perhaps worth noting that Bastlein, Quid Lucretius debuerit 
Empedocli Agrigentino, p. 1 5 f . considers the whole passage an imitation of Empedocles. 

4 6,451-534; 451-507 deal with &m6vfdcurK, 507-526 with precipitation. 
6 6, 608-638; cf. 5, 264 f. 

6 6, 738-839. 

7 6, 1090-1286. 

8 6, 909-1089. The magnet is said by Aristotle to have interested Thales, who is 
reported to have attributed a soul to it (Arist. de Anima, 405* 19). Whether this 
implies that Thales accepted the view of the soul as ivaOvulatrts or not, we do not 
know. Aristotle puts it into relation with the power of the soul to move the body; 
but we do not know his reasons for doing so. 

9 I, 329-417; cf. 6, 936 f. 

10 Thus, sounds (1, 354, 489; 6, 951), heat and cold (1, 355, 494, 534; 6, 948), 
odors (6, 952). 
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the phenomena not previously mentioned we may cite the following : 
waters percolating through rocks and dripping in caves, 1 the distribution 
of foods throughout the body, 2 perspiration, 8 and probably the ' cosmic 
breathing.' 4 

In a study of Greek corpuscular theories which purported to be 
exhaustive it would be necessary to make the list of phenomena ad- 
duced in support of them complete and to examine each in turn, 
tracing the history of the conceptions which the Greeks formed of 
them. A philosophical commentary on Lucretius written by a scholar 
conversant with Greek philosophical thought and alive to the signifi- 
cance of the arguments marshalled by the poet, is something greatly to 
be desired, but not soon to be expected. The scattered notes given 
above merely indicate a few points to be considered. Yet, rightly pon- 
dered, they must impress the student with the significance of two facts : 
first, that the list of important loci, or philosophical problems, which 
were destined to challenge every philosopher, was practically complete 
long before the formulation of the atomic theory ; and secondly, that 
the conceptions with which the several philosophers operated in essay- 
ing to solve these problems were actually few in number and derived 
in the last resort from very simple notions connected with natural phe- 
nomena conceived after the manner of primitive man. The significance 
of some of these conceptions for Greek thought appears to have been 
generally overlooked. In the remainder of this study a number of 
these shall be considered somewhat more at length. 



' i, 348; cf. 6, 942. 

8 1, 350; cf. 6, 946. 

3 6, 944. In connection with sweat Lucretius mentions also the nutrition of beard 
and hairs over the surface of the body as evidence of its porous nature, apparently not 
distinguishing between the hair-follicles and the sweat-glands. There is nothing 
strange in this, as Merrill thinks; the respiratory and vascular ducts or 'pores' 
are so intimately connected that they constitute one system, and the hairs grow 
out of the ' pores ' of the skin. 

* 6, 954 : denique qua circum caeli lorica coercet. The passage is manifestly frag- 
mentary; but there is no way to reconstruct the text, since the following lines like- 
wise are either incomplete or in confusion. That Lucretius employed the conception 
of cosmic &vaw wi} or rpo(j>ii in other connections is certain : thus 6, 483-494, he refers 
to the entrance of extra-cosmic atoms within the walls of the world, where they unite 
with the evaporation from the earth and form clouds. We shall presently refer to I, 
988 f., 1037 f., and 2, 1 105 f. See p. 140, n. 1. 
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Probably no other natural phenomenon played so important a r61e in 
Greek philosophy as evaporation. The generally dry air and strong sun- 
light of Greece cause evaporation in a measure which must inevitably 
arrest the attention of an observing people. It may, however, be truth- 
fully said that the significance of the conception for Greek thought has 
received scant recognition. 1 The failure duly to appreciate its impor- 
tance can hardly be explained except on the assumption that scholars 
have tacitly attributed its undoubted prominence in later literature to 
the influence of the Stoics. 

It is true that the Stoics found dvadv/tuurts everywhere in their inter- 
pretation of Homer and Hesiod ; but the inevitable reaction against 
their 'allegorical' interpretation should not be allowed to blind us to 
the obvious facts of history. They did not invent either the term 2 or 
the method of interpretation. 8 The suggestion of Aristotle touching 
the true meaning of Oceanus in Homer is well known ; 4 and we are not 
reduced to the late Allegorist Heraclitus 6 for testimony that Thales was 
prompted by considerations connected with evaporation and precipita- 
tion to propose the theory that all things are derived from water, since 
Theophrastus, evidently expanding a hint of Aristotle, briefly advanced 



1 I spoke briefly of this in my paper, Qualitative Change in Pre-Socratic Philoso- 
phy, Archivf. Gesch. der Philos. XIX (1906), p. 339 f. Burnet, Early Gr. Philoso- 
phy, ed. 2 (1908), subsequently more fully appreciated its significance, especially in 
dealing with Heraclitus. Otto Gilbert, Die Meteorologischen Theorien des gr. 
Altertums (Leipsic, 1907), p. 439 ff. has done the subject fuller justice, for which 
he may have been prepared in part by the studies preparatory to his Gr. Gotter- 
lehre, 1898, as well as by the detailed study of meteorological phenomena as inter- 
preted by the Greeks. In the field of Greek religion the subject has to my knowledge 
received no special attention, although it is mentioned incidentally by Gruppe in many 
connections. 

2 Diels, Herakleitos von Ephesos 3 , p. xvi, regards the word ivaBvfiUuris as a coin- 
age of Heraclitus. 

3 It is evident that &va0vpUcuris is implied in the interpretation of the Seofiaxla by 
Theagenes (6th century), Diels, Vorsohr. 2 , p. 511, 16 f. 

* Arist. Meteor. 347a 6 f . Cf. Gilbert, Meteorol. Theorien, p. 393 f. esp. ibid., n. 2. 

5 Ritter-Preller, 12*: J) yip iypb. <p6<ris ei/Mp&s els lucurra p£ra.Tr\o.rropAm\ irpbs 
rb xourfXov etude fu>p<povadai • rb re ykp Qa.rp.il;bp*vov ain-ijs deoovrai, ko.1 rb \eirr6- 
to.tov curb iipos aWi/p iviirrerai, avvt$6.vov re rb vSap Kal fura^aWbpxvov els IXiv 
dxayawvrai • Sib Si/ rijs rerpiSos r&v aroL%elwv taatrep alruirarov QaXrjs &Tre<pi)vaTO 
rb vSap. See also Burnet, Early Gr. Philosophy*, pp. 48-50. 
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the same view. 1 But it is neither necessary nor profitable to repeat 
here what has for our present purposes been sufficiently said by others 2 
in regard to the use of evaporation as a cosmic process among the early 
philosophers. 

Before considering the significance of evaporation (dvafo/ucuris) to 
Greek thought outside the sphere of philosophy proper, it is well to note 
the scope of the conception. Whatever its etymology and original use, 8 
it came in time to comprehend all forms of exhalations and emanations. 4 
We may therefore group together under this head phenomena which 
may not have been called by this particular name in the early period, 
since our object is merely to indicate the importance of the class of 
processes in question, which embraces every variety of effluvia (airoppoai 
and airo<popai) . 6 



1 See my Qualitative Change, p. 340, n. 17, and add Hippolytus cited in Ritter- 
Preller, I2 a . 

2 See, e. g., Gilbert, op. cit., p. 445, n. 1, for Anaximander, Anaximenes, and Par- 
menides; ibid., p. 446, n. 1, for Xenophanes; p. 448 f., for Heraclitus; p. 458, n. 2, 
for Empedocles and Anaxagoras; p. 459, for Plato. Gilbert recognizes the 'me- 
chanical ' character of Plato's explanation of meteorological phenomena, because there 
is indeed no possibility of interpreting it otherwise; but he believes that the so-called 
•monists' regarded the cosmic process as 'dynamic', although the identical concep- 
tions recur in each case. This fact illustrates the pressing need of a study of individual 
problems and the reconstruction of the history of Greek thought on the basis of such 
investigations. Thus a critical review of the cosmic w6\e/xos and of AvriweplaTans 
and d»rijue7-(£<rTa<ra, together with irmpdraa and other conceptions derived from 
the analogy of war, and a similar consideration of the One and the Many in early 
Greek thought, would contribute more to a clear understanding of questions than the 
application of metaphysical notions derived from Aristotle or Hegel. 

3 Gilbert, op. cit., p. 450, n. 1. 

4 Cf. Schol. in Aeschyl. Septem, 494 (Dindorf, Oxford, 1851, III, p. 355, 7) : 
\i.~ivbv\ &va$vpdajriv O. Kawhv. Kajrcds ixb {i!Xw», ir/iM dri vSaros, alOdXi] iw6 
M8ov, /SS^Aos iirb \ixmv, 'Kiyvds dird K-qplwv nal i\aluv, Kvlaaa. dird rw k/kwv. B. 

5 Various examples have already been given above. In order to appreciate this 
class of phenomena one must call to mind that the early philosophers found their 
dpxof in water, ' air ', or fire, or in doubtful intermediaries. Where, as in Xenoph- 
anes, earth is called an &pxti> the same fundamental fact of exhalations from the 
earth returning in precipitation was evidently uppermost in the thinker's mind. Of 
water and its evaporation we have already spoken. ' Air ' in the early time was just 
vapor or &va6vnla<ris : hence Heraclitus could dispense with it as a substantive form 
of matter possessing its proper ptrpa, and regard it as the mediating factor par excel- 
lence (cf. fr. 31, Si &4pos Tptirerat). In fact dvadvplcuris in its various stages is the 
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The apperceptions of primitive man, which gave rise to the scientific 
concepts of a later age, were not essentially influenced by later devel- 
opments. Intellectual progress, as it is called, consists generally in 
combining and rationalizing these early apperceptions ; but while the 
thinker may for a time ignore them, just because they are the presup- 
positions of his thought, they will ultimately force themselves upon his 
attention. When he returns to the facts from which his apperceptions 
were derived, they are no longer data, as they were in the beginning, 
but they present themselves as problems to be solved by his scientific 
hypotheses. The task is then comparatively easy ; he has only to invert 
his instrument, so to speak, and look through the other end. The in- 
ductive movement gives place to the deductive : out of the hypothesis 
which he has by induction constructed on the basis of the data, he 
derives the infallible answer to the problems constituted by the ' facts.' 
The brief sketch of primitive apperceptions, to which we must now 
turn, when compared with the proofs of the corpuscular theory and the 
phenomena explained by the application of the atomic philosophy in 
the poem of Lucretius, furnishes a good illustration of this dialectic 
cycle. 

The primitive Greek saw in nature the play of daemonic beings : the 
religion of the people, however much glossed over by the Homeric and 
post-Homeric tradition, was at bottom one of magic and of occult 
powers. Spirits were everywhere, and spirits were believed to be chiefly 
of chthonic origin. The evidence, which is to be found in the hand- 
books, need not here be repeated. Every one is acquainted with 
such facts as that mephitic vapors were the objects of worship; 1 that 



\ejrropiep4s, upon which early thinkers relied for their corpuscular theories. Therefore 
' air ' is prominent in the earlier age until, with the discovery by Anaxagoras that what 
we call air was not a void, &$p came more and more to be used for atmospheric air. 
Then (perhaps first among the medici) Tvevfia began to assume an important role, 
which it retained under various interpretations until the latest times. The problem of 
respiration (dwnrxoi}), cosmic and microcosmic, doubtless contributed much to its pre- 
eminence. Alongside irvtvpa the Heraclitic (?) &va$vfitatn$ maintained its position 
largely through the influence of Aristotle and the Stoics. The name diroppoial, used 
by Empedocles, was subsequently more or less superseded by airo<popal, which becomes 
the generic term with Asclepiades, possibly under the influence of Strata. See Sext. 
Empir., Math. 3, 5, Diels, Anonym. Londin., passim, and Hero, Pneumat. Prooem. 
1 See Frazer, Adonis, Attis and Osiris, p. 113 f. See above, p. 120, n. 6. 
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Plutonia, Charonia, or hell-gates, where vapors or hot-springs issued 
from the earth, were sacred, 1 because the exhalations were regarded as 
spirits, — spirits of the dead. It was to these spirits that women looked 
for fertility, 2 and mankind for increase of flocks and herds and for the 
fruitfulness of the soil. 3 From Hades, we are told, or from the dead, 
come not only the souls of the living, but also life, nourishment, growth, 
and the seeds of fruitfulness. 4 The spirits of the winds are earth-born, 
and lord it over the surface of the earth. 5 It is to the occult influences 
which they exercise that tabooed objects owe their sacredness. 6 The 
Pythia derived her inspiration partly from the aroma of the laurel, 
chewed and burned, and partly to the vapors issuing from the fissure 
above which her tripod was placed.' Smoke and aromatics were quite 
generally regarded as producing ' enthusiasm ' or possession by the god- 
head. 8 Aromatics, which possess the power of throwing off continuous 
streams of effluvia without perceptible diminution, had great significance 
to Greek thought, although it has been generally overlooked. The 
Fountain of Youth in Ethiopia, described by Herodotus, 9 was, like the 



* Rohde, Psyche, I, p. 213, n. I. Cf. Preller-Robert, Gr. Mylhol. I, p. 811 f., 
I, p. 283-286. See above, p. 120, n. 6. 

2 See Rohde, Psyche, I, p. 246 f. 

3 See Dieterich, Mutter Erde, passim. 

4 Hipp. II. Suxirijs, 4 (II. iwirvluiv), 92 (6, 658 L.) : rois Si dro0av6pras opijv 
(i.e., in dreams) KaBapois £v Iparioun Aewauffic dya$6v, Kal Aa^/Samc ti Tap' ain&v 
Ka.9a.pbt> dyaB&v • {ryeCr/v -yap <rrip:alvei Kal run aiapATWV Kal twv iaiivriav • dirb yap 
tux airoSavbvTwv al rpcxpal Kal ai^aies Kal airippaTa ylvavrai' ravra di KaBapa 
Mpnetv h ri <rwpa iryetriv <rqpalvet. Schol. B L //. O, 188: 6 "AiSjjs oti nbvov ras 
xf/vx&s ffvvixe-, dXXck Kal roh Kaprots afrtos 4<ttiv avairvoijs Kal dvaSSaeus Kal ai|i}ff6ws. 
Even if Kaprots be sound, the statement applies to fya as well as to ipvri ; for, while 
avairvoii (respiration) and dvdSo<ris (here apparently not growth, but distribution 
or assimilation of food), as well as aS£ij<r«, may properly be predicated of plants 
according to Greek ideas, yet the terms, taken by themselves and in conjunction 
with the citation from Hippocrates, suggest animals as well. See also Rohde, Psyche, 
I, p. 208, n. 4. 

5 Rohde, Psyche, I, 247 f. See p. 118, n. 4. 

8 Cf. Farnell, Cults of the Gr. States, III, p. 132. 

7 See Bethe, Die Dorische Knabenliehe, Rh. M. LXII, pp. 438-475. The doubts 
recently cast upon the ancient testimony regarding the fissure and the vapors at Del- 
phi are far from convincing to one who has seen the remains of the temple. 

8 Rohde, Psyche, II, p. 60 f. 

9 Herod. 3, 23. Cf. the vapor-bath (irvphi) of the Scythians, Herod. 4, 75. 
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incense, the pleasant savor, and the ambrosia on which the gods fed, 1 
aromatic and so ethereal as to be almost comparable to a vapor-bath ; 
the foods partaken at the wedding-feast and at the sacramental meal 
of the Mysteries are all pungent or aromatic, as are also the herbs laid 
beneath the dead at funerals. 

But it is a bad rule that does not work both ways. The same exhala- 
tions which are welcome to one being will prove to be unwelcome to 
another. What is one daemon's poison is another's meat. Thus ex- 
halations or effluvia of various kinds are the chief apotropaic and puri- 
ficatory means employed in the most diverse circumstances. It is 
curious that Gruppe 3 has failed to note the significance of the mass of 
material he has gathered. We observed above that to the Greek phi- 
losophers from Empedocles onward, and probably from the beginning, 
perception by all the 'five' senses was mediated by effluvia : sight by the 
streams of particles emitted from the surfaces of things, hearing and smell 
by other emanations. Taste was not sharply distinguished from smell, 
both going for a while by the same name, 8 since they are not easily dis- 
sociated unless one close the nostrils. Touch included, and probably 
originally designated chiefly, the temperature sense, which is affected by 
heat and cold. Both heat and cold were regarded by early Greek thought, 
and even later in the popular mind, as effluvia. 4 Indeed, fire was dis- 
tinctly the typical instance of emanation (draflv/xiWis), insomuch that 
Theophrastus could object to the general theory of effluvia that fire was 
the only element which gave them off. Now it is hardly a mere coinci- 
dence that the various apotropaic and purificatory means employed to 
rid oneself of the malign influence of the daemons fall naturally into 
classes which emphasize the marked emanations peculiarly adapted to 



1 Cf. Democritus, fr. 25 : dpfipoaiap 5£ ras &T[U5as a?s d tj\ios rpttperai, Kad&irep 

So|df« KM A)JjuAk/KTOS. 

2 Gr. Mythologie u. Religionsgeschichte, II, p. 886 f. 

3 That is, ifiovi). Cf. Arist., De Sensu, 4 init., and Heraclitus, fr 67, Anaxagoras, 
fr. 4, Diogenes of Apollonia, fr. 4. 

4 The ' penetrating ' power of heat and cold was especially prominent in the thought 
of the Greeks; hence, particularly in the case of heat and fire, their ability to divide 
and ' atomize ' things was often dwelt upon. Since dra0u/ikur« epitomized the cosmic 
process, the action of the heat of the sun or of the outer circle of fire upon the more 
compact inner circles was viewed chiefly as rendering them XorTOjiiepiJs. See above, 
p. 119, nn. 2 and II, p. 120, nn. 1 and 10. 
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the senses. Of course every sensible object must somehow fall upon 
the senses ; but that is no objection to the point here taken. Sunlight, 
as the power of a superior god, is itself purifying ; x fire again is the 
purifying and apotropaic agency par excellence, as possessing the most 
evident and most various emanations. Loud noises and the means, 
chiefly metallic, of producing them, are considered especially effective ; 
but hardly less the effluvia which strike the sense of smell. 'The 
daemons love not the reek of torches.' 2 The purificatory use of sulphur 
is known to Homer. 8 During the great plague at Athens they burned 
'sweet-smelling wood.' 4 Almost all cathartic simples known to the 
materia medica of the Greeks possess a strong odor, rank or aromatic ; 
wines are diuretic, diachoretic, or constipating according as they are 
aromatic or not; 6 flatulent (irfcu/uaTwSijs) food was tabooed by the 
Pythagoreans and Empedocles. 6 The efficacy of olive oil as a daily 
unguent and at burial was no doubt partly due to its aromatic prop- 
erties : hence also the use of it, or of wine, in the first bath given to 
the infant, and subsequently in Christian baptism. Nor should we 
overlook the extensive use of fumigations by Greek physicians ; such as 



1 I cannot recall a passage which clearly and expressly states this fact, but it seems 
to me obvious from a number of considerations. First, the part of the temple in 
which the cult-statue was placed was often open to the sun, and to be under a roof 
with an unexpiated criminal brought on community of taint; corpses were to be hid 
from the light of the sun, to avoid defiling it — presumably as a source of purity. 
It was to Delphi that Orestes and other mythical personages went to be purified by 
Apollo, god of the sun. See Fairbanks, Creek Religion, p. 236. The Lacedaemoni- 
ans killed no one by day, Herod. 4, 146. Parmenides, fr. 10 spoke of xaJdapSx edayios 
■ijeXloto I Aa/uirdSos, on which see Diels, Parmenides Lehrgedicht, p. 103 and other 
passages cited there. Again, in the medical writers the advantages to a site of exposure 
to the sun are often noted, although it was of course known that in certain cases too 
much exposure to the sun might prove harmful to a man. Cf. eiJiJXios, and Varro, 
R.R. I, 12, 3, Sen. N. Q. 3, 19, 2, and the Italian maxim, ' Dove non va il sole, ivi 
va il medico. ' 

2 Plato, Phaon, apud Athen. 10, 58, 442 A. 

3 Od. 22,481, II. 16, 228. 

4 Aaron, fr. 3 (Wellmann, Fr. d.gr. Arzte, I, p. 109). 

6 See Hipp. II. Sudrrp, passim. Cf. Kuhn's Zeitschr. XIII (1864), p. 122 f. 
Beans and laurel were cathartic, cf. Rohde, Psyche, II, p. 1 81, 2. 

6 Cf. Iambi. V. P., 106. Pythagoras also forbade the use of wine, ibid., 107. 
Cf. Wellmann, Fr. d. gr. Arzte, I, p. 30 f. note, and Hipp. II. Sudrr) 2, 45 
(6, 542 L.). 
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the internal fumigation of women after childbirth 1 and as an emmen- 
agogue. 2 Finally, water, a universal means of purification, doubtless 
owed its power in part to the abundant evaporation, which connected 
it on the one side with the fructifying spirits 3 which give fertility, and 
on the other side with apotropaic functions. 4 

The connection of the soul with the system of effluvia has already 
been touched upon. Indeed, when one has shown that the spirits of 
the dead were viewed as vapors, one has said all that is necessary. But 
it may be well to emphasize this point because of the light which it 
throws on the general question. Rohde's careful and illuminating study 
has abundantly shown that to the Greeks the soul (*ln>xv) was a vapor 
(■nvtvfm or dvaOvfwurii) . With the breath it enters and with the breath 
it departs. Like the exhalations of the Plutonia, it tends upwards. In 
the Sicilian school of medicine we meet with the doctrine that the body 
is of the earth, earthy, and therefore heavy and inert : the soul, akin to 
the active fire, levitates the clod and gives it motion and life. 6 But as 
evaporation tends upwards, so it is again precipitated; and exactly 
parallel to the ' way up and down ' which sums up the physical cycle of 
birth and death, the Orphic cycle of necessity in Plato's Republic* pic- 
tures the souls as ascending and descending. There were many, of 
course, who held that the soul did not enter the body at birth, but that 
the embryo became animate at various stages of its development. They 
had in consequence to provide for breath or vapor in the womb, which 
was easily done, since the respiratory and the vascular systems were 
thought to be intimately connected and since the latter were by many 
held in part to contain nreS/ta. In any case there was never any serious 
question of the connection of the soul with vapor or breath. Hence, 



1 This was practised until far into the 18th century. 

2 Diels, Anonym. Londin. 37, 30 f. 

3 Compare the bridal bath and the bath with fragrant wine to cure sterility. With 
this should be compared the sprinkling of water as a rain-charm, probably on the prin- 
ciple of sympathetic magic that the resulting imSvidams would result in a correspond- 
ing precipitation. 

4 Gruppe, op. cit„ II, p. 888 f. 

5 See Diodes., fr. 17 (Wellmann, op. cit., I, p. 124). With this compare the 
function of fire in Empedocles, fr. 62, 6. 

8 In the vision of Er, son of Armenius, 614B f. 
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as in the story related of Democritus, 1 the soul or life might be artifi- 
cially maintained by inhaling the vapors of steaming loaves fresh from 
the oven or by similar devices. Asclepiades, we are told, interpreted 
this supposed fact as a stimulation or rousing of the soul, 2 probably 
regarding it as similar to the case of awakening, in which the soul, 
reduced to a low ebb in sleep, is reinforced by the accession of breath 
(flretJ/ta) from without. According to Heraclitus, 8 apparently, the soul 
in Hades directly receives the vapors into itself and whiffs odors, very 
much as the wraith-like Epicurean gods are maintained by the accession 
of atoms. As the Atomists 4 found in the motes visible in sunbeams 
analogues of their atoms, the Pythagoreans saw in them either souls or 
that which moved the soul. 6 

We see, then, that the Greeks identified roughly soul and vapor. Iden- 
tification in the strict sense is not the work of practical but of theoret- 
ical intelligence. When one formulates the thoughts of everyday life 
the result is a judgment, in which the subject is particular and the 
predicate general. It thus registers the direction of interest, since it 
indicates at once the matter which engages the attention and the uni- 
versal to which it is referred in the naive belief that the act of reference 
is an explanation. Identical or convertible propositions, in which 
either term may be subject and either term predicate, would seem to 
arise as the result of the conjunction of two distinct movements of 
thought ; or, to state it otherwise, strict identification of terms is pos- 
sible only to reflection when, assuming the attitude of the critic, it 

1 Diels, Anonym. Londin. 37, 34 f. 

2 IKd., 37, 54 f. 

3 Fr. 98. Cf. Plut. de Fac. in orbe lunae, 28, p. 943, who quotes the passage. 
Probably this thought was in part suggested by the ancient practice of setting marjoram 
and \jjKv6oi of myrrh under the corpse at the irp66ens, on which see Rohde, Psyche, 
I, p. 219, and Bekker-Goll, Charikles, III, p. 124, Dieterich, Nekyia, p. 74, n. 5. 
See also Plut. de Sera num. vind., 22 in the Aridaeus-Thespesius myth, where the 
souls feast on odors. An interesting illustration occurs in II Cor. 2, 16, with which 
cf. Eph. 5, 2. Reitzenstein, Hellenistische Mysterienreligionen, p. 52, has not seen 
the full force of this. God, as irveCfui, smells sweet savors (Gen. 8, 21, cf. the 
Homeric KvUni) ; and since the true Christian is TrvevimTucb, that which feeds (or 
pleases) God, will feed him also, whereas to the Qvaudx it is a pestilential breath from 
the grave. 

4 Arist. de Anima, 403b 28 i. 

3 Arist. ibid., 404a 16 f. and Themistius, ad loc, 9, 27. 
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seeks an evaluation of one course of thought or action in terms of an- 
other. Returning to the question in hand : the Greek of the animistic 
stage said ' vapor is soul,' since ' soul ' was his universal. When the 
proposition was stated the other end to : ' soul is vapor,' the terms were 
not strictly equated. The new judgment expresses the new conscious- 
ness which inevitably led to philosophy. And when one notes the 
extension of the term vapor (dratfvjiuao-is) and the facts for which it 
provided the acceptable predicate, it is clear that philosophy was pre- 
destined to assume the form of a corpuscular theory of the world. So 
far as we can tell, soul and vapor were never absolutely equated ; but 
in the philosophical thought of the Greeks the materialistic (and 
mechanical) direction registered in the primitive judgment 'soul is 
vapor ' was destined to prevail, even where it proved logically incom- 
patible with the superficial teleology imported in the Socratic period. 

We must now turn to the consideration of a number of phenomena 
which are of a physiological nature. It is not necessary to debate the 
old question whether cosmological or physiological questions first en- 
gaged the attention of Greek philosophers ; for we are clearly not yet in 
a position to arrive at an intelligent answer. Here as everywhere the 
study of the history of special problems must precede the general state- 
ment of results. But there is a question on which one must arrive at 
some conclusion before discussing the points which are presently to be 
treated : to wit, What was the relation between philosophy and medi- 
cine in Greece? It has been the common view that medicine was 
wholly dependent on philosophy, wherever there is a clear dependence 
of one on the other ; a view apparently justified by a number of works 
included in the Corpus Hippocrateum. It is true that there is a certain 
eclecticism to be noted in them and a striving to accommodate the 
views of the author to those of contemporary or earlier philosophers. 
Yet this dependence has probably been much overstated by even the 
most careful investigators. Two points should be well considered. First, 
our knowledge of Greek medicine in the fifth century is limited. In 
spite of the volume of ' Hippocratean ' writings we know from indica- 
tions contained in this very literature and from the list of names of 
other physicians whose works are utterly lost that we possess only a 
small fragment of the medical literature of the time. So impenetrable 
is the darkness that there is little hope of a successful issue to the per- 
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sistent efforts being made to assign the existing works of 'Hippocrates' 
to the several schools then flourishing, not to speak of the impossibility 
of deciding which, if any, of the extant works are to be attributed to 
Hippocrates himself. Then, again, we must bear in mind that the 
physician was a recognized craftsman even in the Homeric age, 1 and 
that the medical tradition, mediated by the guilds and priesthoods, 
must have preserved elements from a period antedating philosophy. 
'Hippocrates' speaks of the ancient and honorable art of medicine, 
and we have every reason so to regard it. Such being the case, it must 
appear to be a hazardous assumption that where there is an obvious 
dependence of one upon the other, medicine must always be the bor- 
rower. It is surely wiser to suspend judgment, at least for a time, than 
to take for granted, for example, that Empedocles is to be credited 
with the origination of all the doctrines in which the Sicilian school 
agrees with him. 2 Such caution is the more to be recommended be- 
cause there are points of doctrine in which Empedocles and Anaxagoras 
agree not only with one another but also with a clear medical tradition 
not necessarily dependent on them. And when one notes that these 
points of agreement relate in part to physiological processes which pri- 
marily concern the physician, such as the process of nutrition, one is 
the more inclined to a prudent non liquet; for the exigencies of pre- 
scribing medicine or diet must early have compelled the physician to 
formulate some theory, if indeed he had not such a theory ready to his 
hand in the common assumptions which he shared with the people 
at large. 

Among the physiological processes to which we desire to draw atten- 
tion is that of waste and repair. This applies to the cosmos, which the 
Greeks quite generally regarded as a living organism (C$ov), quite as 



1 Od. 17, 383 f. Cf. Plato, Rep. 599 C. We should not forget Democedes, the 
most illustrious representative of the Crotoniate school, who served as court physician 
to Pisistratus, Polycrates, and Darius. His father belonged to the Cnidian school, 
and Democedes is said to have written a medical treatise. All indications point to a 
long development, although the links of the chain are generally missing. See Diels, 
Vorsokr.*, p. 32 f. 

s So Wellmann, Fr. der gr. Arzte, I, passim. See, e. g., p. 35 in regard to 
embryology and gynecology, where he accepts the conclusions of Fredrich's Hippo- 
kratische Untersuchungen, Berlin, 1899. 
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much as to the microcosm. In both alike continued existence depends 
on the maintenance of a proper balance between receipt and expendi- 
ture. The losses go by the name of awoKpuris or exicpio-is, accessions by 
that of A(TKpi<ji%. During a part of life the latter are in excess of the 
former and the organism experiences growth (av^-qo-n) ; when the ratio 
is inverted it suffers loss (<£0«ns). The beginning of growth is origina- 
tion (yeVecns), the consummation of loss is destruction (<p6opd). Since, 
as we have seen, Greek thought did not conceive of origination as cre- 
ation e nihilo, nor of destruction as annihilation, yivta-m and <pOopd are 
strictly in line with growth and decay and relative to the particular 
entity which, like all things perfect, for the Greek had beginning, middle, 
and end. The middle represents the attainment of the meridian of life 
when the functions, like the sun in his course, seem for a space to stand 
still in perfect balance (lo-oppcnrta) . 

Both waste and repair are effected partly in the gross ; but with this 
aspect of the functions Greek theory concerned itself but little, since it 
marks only the beginning and end of the respective processes. Essen- 
tially each consists in the addition or removal of minute particles, with- 
out which the various operations could not be conceived. We do not 
know when this fundamental fact first arrested the attention of Greek 
thinkers : but certain factors of the problem were assuredly a portion 
of man's earliest thought. That breath, both as inhaled and as exhaled, 
was material and composed of minute particles ; that food, in order to 
subserve its purpose, must be masticated or comminuted ; that there 
were channels for the reception of breath and of food ; and that both 
found their way somehow into the recesses of the body, — these are 
observations which did not await the dawn of philosophy or of scientific 
medicine. Alcmaeon, in the sixth century b.c, used the term ' pores ' 
(jropoi) of the channels of sense, 1 and doubtless of the other ducts of 



1 See Diels, Vorsokr?, p. ioi, 18 and 29 f. (hearing), Hid., 21 f. : imvimrra 
(taste), Hid., 24 f. : dir&aas tAs ai'<r07J<reis <svvT\prr)uSa.l ttios irpAj t6v iyKiipaKov . . . 
iirCKaii§Avuv yip toM irSpovs, dt' <Sv aX aiadfy-us; Hid., 32 f. (goats breathing 
through the ears, probably to explain hearing) ; ibid., 34 f. (for smell) ; ibid., 42 and 
p. 102, 1 (sight). These iripoi are not empty, p. 101, 44: naturalem spiritum con- 
tinentes. That Alcmaeon used trbpoi. also of other ducts is made highly probable by 
Arist. de Gen. animal. 744 a 8 f., and the same conclusion naturally follows from his 
pronouncements concerning the nutrition of the embryo (Vorsokr?, p. 103, 11 f.), 
which takes in nutriment ' like a sponge, ' and concerning sleep and death (ibid., i6f.). 
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the body. How much earlier they may have borne this name we do 
not know ; but, although dissection may not have been practised before 
Alcmaeon, we know that the Greeks had long been accustomed in the 
slaughter of animals for sacrifice to observe minutely the condition of 
the inner organs. Under these circumstances it is inconceivable that 
they should not have studied the anatomy of the victims with a view to 
throwing light on human physiology, particularly since the early history 
of the science is marked by inferences — often erroneous — drawn from 
the analogy of certain animals. We may be sure, therefore, that the 
principal facts of physiology upon which the theory of waste and repair 
is based were known to the Greeks not later than the beginning of the 
sixth century B.C. 

This process was known as that of nutrition (rpo<\>ri). It may at first 
appear strange that respiration (avairvor)) was regarded by the Greeks 
as a variety of nutrition alongside rpo<f>ij in the narrower sense. But 
the fact is well attested, 1 and even if it were not, the close analogy of 
the two functions as well as the intimate connection of the respiratory 
and vascular systems, particularly as understood by the Greeks, would 
force us to this conclusion. Apparently at an early period food proper 
was roughly divided into 'dry' and ' moist,' 2 although it was well under- 
stood that in order to become a nutrient all food must be liquefied, 
wherefore water was regarded either as the nutrient per se or as the 
vehicle of nutrition. 8 If now we recall that breath, itself a form of 



1 See, e.g., Hipp. II. Tpo<pijs, 30 (9, 108 L.): apxh rpoiprjs- wveiparot, ^u-es, 
<xt6im, jSpi7xos, TrXei/Mov, Kal ij dXXij iunrwn) • ipxv rpo^jjs koX iyprjs koX £i)prjs, 
ffrdp-a, <TT6p.axos, KoiMij • i) Si apxavyrtpt) rpo<p^, Sia toO iircyaarplov, g 6fi<pa\6t. 
Clearly breath and blood are the only true Tpo0i}, all other nutrients must be first 
reduced to blood: cf. Galen, ad loc, 15, 388 K. : Kal Sia roiroiv olov 4k irp4p.vuv 
Tivdr ix t^s nty-pas 2Xk« rb tp.fSpvov aXpJX Kal Trvevpa, direp 'iTiroKpaTys apxaunipav 
Kal wpojTlffTrjv Tpotfnjv KaXeu See above, p. 132, n. I. 

2 See Hipp. II. rp<xj>i)s, 1 (9, 98 L.) and 30 (quoted in preceding note). Hence- 
forth it became a commonplace. 

3 Athen. 2, 18 (43) : Kal i]p.wv SI Traaa Sivapus il- iSdroiv ipSerai. Hipp. II. 
Tpo0j)s, 55 (9, 120 L.) : iypaali) Tpocprjs 6%rnm. Blood is the irypaali) of the body 
(see above, n. 1) and is according to Empedocles the real nutrient of animals as 
water is of plants. Cf. also Aristotle, de Part, animal. 651 a 14 f. Moisture, as 
we have seen, is the nutrient par excellence of fire: cf. Hipp. II. Sialri)t, 1, 3 (6, 
472 L.) and Theophr. de Igne, 20. These facts are closely connected, because food 
is changed by the native heat of the organism (by ' cooking,' ir^is) into hiaBvpiaxtix, 
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nutriment, was considered ' cold ' as inhaled, and ' hot ' as exhaled, we 
obtain in the classification of the nutrients of the OTganic body the 
generic contrarieties postulated, according to ancient authorities, 1 as 
the primary distinctions arising out of the Apeiron of Anaximander, and 
henceforth destined to play a foremost part in the philosophy of Greece. 2 
It is quite natural therefore that vapor should have been spoken of as 
breath ; for the earth and the sea were commonly conceived in the familiar 
way as breathing, 8 now exhaling warm vapors and again receiving back 
the cooling showers. This is poetry; but poetry has ever been the 
elder sister of philosophy. Breathing to the Greek was not, however, 
restricted to respiration (avairvo-q and Jkh-voi;) ; it included also ' per- 
spiration ' (SioLTrvo-rj) . The living creature breathes at every pore.* We 
know the theory of Empedocles, according to which breath surges out 
and in at the pores, ' the bloodless tubes of flesh extended over the 
surface of their bodies,' 5 successively driving back and yielding before 
the recurrent blood. The pores are at no time empty, 6 since each 



in which form it passes through the minute ducts of the body, partly as mtv/ui, partly 
as a saline precipitate (e. g., urine). These or similar views were widely held. 

1 Diels, Vorsokr?, pp. 13, 14. 

1 By Empedocles, or at least by the Sicilian school of physicians, these were re- 
garded as the ' elements ' of the body. Cf. Gilbert, Meteorol. Theorien, p. 340, n. 1, 
and Wellmann, Fr. d. gr. Arzte, I, pp. 69-93. 

3 Horn. Od. 5, 469: aipri $' tic iroTaftov ipvxp^ vvhi., with which cf. Herod. 2, 
19, and 27. Cic. N.D. 2, 10, 27: Ipse enim <aer> oritur ex respiratione aquarum; 
earum enim quasi uapor quidam aer habendus est. Sen. N. Q. 2, 10, 2 f. : terrenas 
exhalationes . . . terrarum halitu. That winds are breath or breathe is a common- 
place from Homer onwards; cf. Hipp. II. <pv<xiui>, 3 (6, 94 L.). We shall presently 
meet this conception again in cosmic respiration. The word avpa has interesting asso- 
ciations; thus Ar. Av. 1717 uses it of the fragrance of incense, and Opp. Hist. 4, 114, 
of the subtle influence of a female. 

4 See above, p. 133, n. 1. Alcmaeon probably held this theory, see p. 132, n. 1. 
For a fuller statement of SiairvoJj see Galen 5, 710; 6, 67; 15, 180; 19, 375 K. 
With it is, of course, connected also the ' sensible (as opposed to 'insensible ') per- 
spiration,' called sweat, a notion which Empedocles, fr. 55, likewise applied to the 
cosmos, calling the sea the ' sweat ' of the earth. 

5 Empedocles, fr. 100, transl. Burnet. 

6 Again cf. Alcmaeon, above, p. 132, n. 1, andHipp. H. Qvcriuv, 3 (6, 94 L.), where 
the water of the sea is said to contain air between its drops, which is breathed by 
fishes: Ktvtbv re oiUv ianv ro&rov (sc. ijtpoi). Cf. also my Qualitative Change, 
p. 356, n. 67. 
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adversary in turn presses hard upon the retiring foe. It is worthy of 
notice that the theory implies no separation between the vascular and 
the respiratory systems except at the surface, where the pores are of a 
size to admit of the free flow of air but to prevent the blood from fol- 
lowing it. This theory is highly developed, and we cannot trace it 
earlier than Empedocles, 1 though it afterward found many supporters. 2 
But we need not therefore conclude that Empedocles originated the 
several views which he perhaps first combined into a well-articulated 
hypothesis. Against this conclusion several considerations speak with 
cumulative force. First, the notion of 'perspiration' was evidently 
much older than Empedocles, at least as applied to the cosmos ; and, 
secondly, the intimate connection of respiration and nutrition, upon 
which the Empedoclean theory rests, may with equal assurance be 
claimed as a discovery of an earlier age. 

There is a passage in Hippocrates Hcpl <£vo-w>s iraiSYov 8 which deserves 
to be quoted because of the light it throws on Greek conceptions rela- 
tive to breathing. Although it relates to the human embryo, the process 
described is purely physical. After speaking of conception, the writer 
proceeds : ' The embryo collects and solidifies under the action of heat. 
Then it acquires breath, partly from being in a warm place, partly 
because the mother breathes; and when it is filled with breath, the 
breath makes a passage for itself outward through the middle of the 
embryo, whereby the breath escapes. Now, when a passage is made 

1 Yet, as we have just seen, there is a strong presumption that Alcmaeon held much 
the same view. 

s See Wellmann, Fr. d. gr. Arzte, I, p. 70 f. 

3 C. 12 (7, 486 L.). With this passage ci. n. dKra/i^vov, 12 (7, 456 f. L.). 
The main duct of the fcetus is of course that which connects with the umbilical cord. 
Ancient medical writers were not agreed whether all rpoipij (including breath) entered 
by the cord. Alcmaeon, as we have seen, said that the fcetus took in nourishment like 
a sponge, which implies many openings. II. dxra/i^yov, loc. cit., expressly affirms 
that all other channels are closed until after birth. II. Tpojnjs, 30 (9, 108 L.), seems 
to take much the same view. The case of the chick in the egg in II. <picru>s tmSIov, 
3° (7> 536 L.), is very similar to that of the human foetus (c. 12), but the shell is 
supposed to admit sufficient air, and clearly not at any one point. II. Siatrijs, 1, 9 
(6, 482 L.), a distinction is made between periods; at first, when all is rarefied, food 
enters equally everywhere, but later, as the exterior of the foetus solidifies and con- 
denses, special passages are formed. II. aapK&v, 6 (8, 592 f. L.), the fcetus inhales 
and sucks in the womb, clearly not by the cord. 
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outward for the warm breath, cold breath is inhaled in turn from the 
mother ; and this occurs continually. For, being in a warm place, it 
becomes warm ; it derives cold (air) from the mother's breathing ; and 
everything that becomes warm obtains breath. 1 The breath breaks and 
makes a way for itself and goes out : but that which is warmed of itself 
again draws cold breath to itself through the passage it has forced, and 
by it is fed. 2 This may be observed in wood and leaves, in food and 
drink, in fact in anything that becomes very warm. Burning wood will 
furnish a good illustration : for all kinds of wood will do it, most of all 
that which is somewhat green. It emits breath at the point where it 
was cut, and the breath when it goes forth circles round the cut : a thing 
we see continually occurring. The inference in regard to the breath is 
evident, viz., that when it is warm in the wood it draws in to replace 
itself 8 other air that is cold, by which it is fed, and again expells it. . . . 
These natural laws are adduced to prove that the embryo inhales and 
exhales breath. At the same time it gets breath from the mother's res- 
piration; for when she draws cold breath from the air, the embryo 
partakes of it.' The origin of the membrane which encloses the foetus 
is next described. 4 Now it is clear from this account that the physio- 
logical process is here, as in Empedocles, conceived in terms of inanimate 
nature, only strictly mechanical principles being involved. Yet the ma- 
terials burned in the fire are all organic products and hence possess 
the pores necessary for the circulation of air, which the author regards 
as breathing. 

Two points are noteworthy in this account of respiration. First, it is 
obviously due to the expansive and rarefying action of heat, which is 
checked and compensated by the contracting and condensing power of 
cold. That upon which the heat of the womb acts is also clearly the 
moisture in the foetus, which, becoming heated and converted into vapor, 



1 Cf. Arist. de Respir. 472 f. 

2 Note here the use of Tfi^xrai. and rpoQ-fi, as it continually occurs in Hippocrates 
(e. g., II. aapKQp, passim} in speaking of respiration. 

3 lirurrq.. Here is a case of IXfts or 6\ki}, but it is purely mechanical, based on 
the horror vacui. When Plato {Tim. 80 A. f.) criticises the use of IX|i$, he is 
merely objecting to a term which seems to him susceptible of a wrong interpre- 
tation. He did not introduce a new conception. 

4 Cf. Hipp. n. a-apKwv, 3 f. (8, 586 f. L.). 
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forces a passage outward, thus establishing a means of communication 
with the outer air. There is no mention of many such vents established, 
but we need not conclude that only one is thus formed : the writer has 
in view the principle involved, which remains the same whether there 
are many or one. In the second place, this process involves the notion 
of an integument which is more or less dense and requires to be opened 
at certain points to admit of the egress and ingress of air. In the 
embryo this is provided by the surrounding membrane, just as the cosmos 
has its firmament. 1 

We are therefore prepared to understand the conception of cosmic 
respiration. The circulation of matter within the universe, analogous to 
that of the warm breath or the blood in the embryo, we have seen typi- 
fied by ' the way up and down ' of evaporation and precipitation. The 
analogy of the microcosm, however, inevitably suggested that this process 
needed to be supplemented by another. Just as the circulation of the 
vascular system is dependent on respiration (including perspiration 
through the innumerable cutaneous pores), so the world also must be 
thought of as breathing. This must have appeared the more necessary 
because of the fact that the world, regarded as an animate being (£<j>ov), 
could hardly be conceived as continuing its existence without being fed. 
Accordingly we find Anaximenes in the sixth century supplementing his 
theory of the way up and down in the world with the conception of 
cosmic respiration. ' As our soul,' he says, 2 ' being vapor holds us to- 
gether, so do breath and vapor surround the whole world.' When it is 
said 8 that Xenophanes denied that his cosmos-god breathed, the mean- 
ing is clear. He must have held that, since the world was without 
.beginning and end, and perfect, lacking nothing, there was neither need 
nor place for the breathing of the cosmos, which serves to maintain it, 
as food and breath repair the losses of the body. That such was indeed 



1 This is conceived as a ip^r in the cosmogony of Leucippus (Diels, Vorsokr?, 
p. 343, 10, 14 f.). With this cf. Hipp. II. aapKwv, 3 (8, 586 f. L.), and II. <pfom 
waiStov, 12 (7, 488 L.). In the former passage read toCto kotoXij^Wito wept alrri. 
(atfrd L.) triyrreSdvas nW« olonrepel (of<w irepJ vulg.; oi&p vep L.; cf. Plato, Theaet. 
201 E) x VT ^ )va ^' 

2 Fr. 2. 

3 Diog. L., 9, 19: ovtriav deov fftpaipoetSij, prjdiv Spoiov cxovoav dp0pjyjrip' SSov 
5£ opav teal ftkov dtcotieiv, fiij pAvroi avairvciv. 
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the thought of Xenophanes is made doubly sure by a passage in Plato's 
Timaeus x which seems not to have been considered in this connection. 
In all this there is prominent the conception of insensible but cumula- 
tively significant loss to the organism by the constant stream of efflu- 
ences. In the third century Erasistratus 2 seems to have constructed 
the first crude ' respiration-calorimeter ' in order to measure the extent 
of this loss. He took hens and other fowls and placed them in a jar, 
first feeding and weighing them carefully ; after a time he took them 
out and again weighed them together with the visible excreta. The 
difference measured the amount of 'insensible perspiration.' Anaxago- 
ras likewise clearly held the doctrine of cosmic respiration, for therein 
he finds the Nous, by which all within the world is ordered. 'The 
Nous,' we read, 8 'which ever is, is certainly there where everything else 
is, in that which surrounds the cosmos, as well in what has been added 4 
(to the Infinite) as in that which has been separated off from it.' Nous 
is in short like the 'soul,' which enters and leaves the organism with the 
breath. 



1 32C-33A. Cf. 33 C: dfi/xdrav re yap hrebetro oibtv, bparbv yap oibev dire\el- 
W€to %£(adev, otib' anoys, ovbe yap &kov<tt6v wvedfjui re o$K %v irepiecrrbs bebpevov 
droirixnjs, kt\. Cf. also Aet. 2, 5, I (Dox. 332 f.) : lirbdev rptyerai i Kfxrpos~] 
' ApiffToriXijt • el Tptcperai b Kbo-p>os % Kal (pffaprfcreTcu * aWa pjfp oddeptas iinbelrai 
rpoiprjs' Std rovro Kal albtos. Achilles, p. 128 E (Dox. 332 f.) : ' ApurTore~\ris be pi] 
beio-Oai rpotprjs afrrbv X£yet, rb yhp bebpjevov tpffaprbv. b be dlbi6s fori Kar a&rbv. 
The same point of view obtains in the opposite opinion of Epicurus, Aet. 2, 4, 10 
(Dox. 331): 'E. wKelffTOis rptmots rbv Kbtrpjov (pBelpeffdai, Kal yap oJs $ov Kal oJs 
<pvrbv Kal iroXXaxws. 

2 Diels, Anonym. Londin. 33, 43 : irpbs be to6tois kcU ''Epao'Urrparos weiparcu 
KaTatrnevdfriv rb irporeOe'v. el yap Xd/3oi tis $ov olov 6pvi6a t\ ti tQv Trapair\i](rta>v, 
KaraSotTO be toOto lv X^Sijti iirl Tiras xP omm pAi bods Tpoip^v, fireiTa (XTa6p.i)<raiTo 
<riv rots o-Kvfia'Sois Tots akrBrfrus KeKevwpivois, ebpii<rei. irapa 7roXi> tKaaaov toOto rtp 
o~Ta0p$ rip b-rjkovbri ttoW^jv &Tro<popav yeyevijiT6ai Kara rb \by<p Betapryrbv. 

3 Fr. 14. 

4 The reading here and below is at first sight strange, though the sense is clear. 
Adam, The Religious Teachers of Greece, p. 257, n. 3, proposed airoicpi8ei<ri for wpoa-- 
Kpt6eicri and iiroKpivop.e'vois for airoKeKpipivoiS. But Adam probably misconceived the 
point of view, which seems to be here (as in fr. 4, Simpl., Phys. 156, 4 : Trplv be awo- 
Kpidrjvai ktX.) that of the xoXi wepiixov, in which iravra fjv bpov. Cf. also brficKpb- 
0-i.v, Diels, Vorsokr?, p. 343, 15, where we, naturally taking the cosmos as our point 
of view, should expect iwelo-Kptaiv. See below, p. 139, n. 4. 
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In general conformity with the point of view here sketched are the 
doctrines of the Atomists and the Pythagoreans. Since the latter cannot 
be exactly dated, we shall consider the Atomists first. Aristotle says : 1 
' It is for this reason too that they regard respiration as the function that 
fixes life's limit. 2 They think that the surrounding air presses together 
and expels the atomic bodies, which, because they are themselves never 
at rest, impart motion to animals ; but that relief comes through respira- 
tion, because similar particles thereby enter into the body from without. 
These latter, by restraining the contracting and condensing element, 
prevent the spherical atoms which are already in animals from being 
entirely expelled. So long as they can do this, life continues.' With this 
statement we must take a few others relative to the world. ' A cosmos 
continues at the acme of its powers until such time as it is no longer 
able to take on anything from without.' 8 Such additions are mentioned 
also in the brief cosmology ascribed to Leucippus, 4 and afterwards in 



1 De Anima, 404 a 9 f., transl. Hammond. 

2 Sib koX rod tfjv dpov etvai t^v avairvofy. Since respiration is a kind of rpo0i5> 
it is natural to find the same language used of the latter; cf. ibid., 416b 13 : rpotpTi • 
aiifci yap rijv oialav, Kal ptxP 1 Tairou iarlv &>j av koX Tpiiprfrai. Further instances 
are cited below, passim. 

3 Hippol., Philos. I, 13 (Dox. 565, 18 f.) : &Kpi&^eiv Si k6<t[ju>i>, ?wj av jUTj/rfri 
SivrjTu 0-wOiv t« irp<xr\ap.pavetv. With this compare August., C. Z>. 8, 2: non enim 
<Anaximander> ex una re sicut Thales ex umore, sect ex stiis propriis principiis (that 
is, out of semina certa!) quasque res nasci putauit. quae rerum principia singularum 
esse credidit infinita, et innumerabiles mundos gignere et quaecumque in eis oriuntur; 
eosque mundos modo dissolui modo iterum gigni existimauit, quanta quisque aetate 
sua manere potuerit, nee ipse aliquid diuinae menti in his rerum operibus tribuens. 
How much weight one shall attach to this statement will depend on one's point of 
view. The doctrine of Anaximander as here stated is an exact prototype of that of 
Anaxagoras, excepting the Nous. But, even if we hold that Augustine confused 
Anaximander and Anaxagoras, the statement holds true of the latter. I believe also 
that in most particulars Anaxagoras did simply restate more explicitly the thought of 
Anaximander. For the aKp.ii cf. Diog. L., 10, 89; Lucr. 2, 1 105 f. 

4 Diels, Vorsokr.'*, p. 342 f. The cosmos originates (as in Anaximander and Anax- 
agoras) Kara &Trorop.%v Ik tov 'Airetpov, and a irpurov ai<srr)p.a. arises, which forms 
as it were a membrane (ofoi> iy.iva, cf. p. 137, n. 1) about itself. This ' membrane ' 
or caul of the world receives additions: ibid., p. 343, 14: airrbv re irAXiv riv irepUxovra 
oZbo ipJm auleotfai kot4 t^v hriKKpunv (cf. p. 138, n. 4) tuSk QuBev aap&Twv • 
Slpy re tpepbp.evov airbv, wv av Iw^atiirri, raCro briKriurSai. This relates to the 
' childhood of the world,' when it is growing rapidly; in its decline the loss would be 
emphasized; see preceding note. Cf. the Atomist account of human respiration, 
Arist., de Respir. 472a 5-18. 



140 William Arthur Heidel 

the Epicureans. 1 The opinions attributed by Aristotle to the Pytha- 
goreans must be interpreted in the light of these conceptions. 'There 
need be no doubt whether the Pythagoreans postulate generation or not ; 
for they obviously say that when the One had been constructed, whether 
out of planes or of superficies or of seed 2 or of something they are at a 
loss to name, straightway the nearest part of the Infinite was drawn in 
and limited by the Limit.' s ' The Pythagoreans likewise said that there 
was a void and that into the outer heaven itself, as if breathing, the void 
entered with other elements and here delimits substances.' * ' Aristotle 
states in the first book of his work on the Pythagorean philosophy that 
the heaven (cosmos) is one and that from the Infinite there are drawn in 
also time 6 and breath and the void 6 which ever delimits the spaces of 
all things.' 7 



1 Cf . Diog. L., 10, 73 (growth and decay of a cosmos) ; 10, 98 (growth of one 
world at the expense of another) . The locus classicus is Lucr. 2, 1 105 to the end of 
the book. The same point of view is taken elsewhere, as I, 998 f., 1037 f. See also 
5, 91 f., 235 f. Zeller, Phil, der Griechen, III, A. 3 , p. 409, n. 6 has collected the 
passages. The connection of all this with TfxxpJ) (cibus) is clearly brought out by 
Lucr. 2, 1 133 f. I do not recall a passage where it is spoken of as cosmic breathing, 
but in view of the recognized connection of avairvoi) with Tpo0i} it makes no difference. 

8 It is evident that different Pythagoreans expressed themselves differently. When 
Aristotle says ' seed ' he is thinking of the irawircpnta, a conception which he applies 
indifferently to Atomists and Anaxagoras. It is known that the latter used airipiwTa 
in this sense (fr. 4); it is altogether likely that Democritus did (cf. Epicurus apud 
Diog. L., 10, 89) . Since the notion of semina certa was so prominent in the thought 
of the Greeks, we may safely credit it also to the Pythagoreans (cf . above, p. 1 16, 
n. 3; p. 117, n. I and 3; p. 139, n. 3). 

3 Met. 1091a 13. 

4 Phys. 213b 22. 

5 Just what the Pythagoreans meant by xP^" 05 is not clear; certainly it was not 
abstract ' time.' I incline to think that xf^ ms m older Greek thought (e. g., Orphics, 
Pherecydes, etc.) meant the Slvi) or that which caused the Sivy. ' Time ' was regu- 
larly associated by the Greeks with the revolution of the heavens; and, to cite closely 
parallel conceptions, the Nous of Anaxagoras (which the cosmos inhaled from the In- 
finite, cf. p. 138, n. 3) had no other function but to start the Sivy, and it is the acces- 
sion (respiration) of atoms from the Infinite which causes the Sivy also in the Atomic 
system. 

6 The iceviv, as the collocation with irroi} suggests, here probably means atmospheric 
air (cf. Burnet, Early Gr. Philosophy* ', p. 120 f.). 

7 Arist., fr. 196 Rose. 
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It would be superfluous, after setting forth these various conceptions 
of cosmic respiration, to emphasize the implication of a porous world 
which they involve and sometimes expressly assume. The pores thus 
postulated do not need to be empty ; all that the theory requires is that 
they shall afford entrance and exit to the streams of breath or vapor 
created by the action of heat, partly passing out, partly entering to re- 
plenish the loss. J The elaborate system of pores and effluences pre- 
sented in the doctrine of Empedocles does not postulate a void ; the 
pores are filled with blood or air. Probably this was the general 
assumption ; except that atmospheric air was loosely spoken of as a 
void until Empedocles and Anaxagoras proved that it was not. 2 Con- 
sequently we may, without too great improbability, assume that the 
Pythagorean doctrine reported by Aristotle, whose author we do not 
know, was older than Empedocles and Anaxagoras. And the theories of 
Alcmaeon, whose affiliation with the Pythagoreans is well known, counte- 
nance us in assigning it to the sixth century. 8 The conversion of pores 
into void interstices between indivisible corpuscles was the work of the 
Atomists under the spell of Eleatic metaphysics. 

The subject of respiration leads naturally to the more comprehensive 
theme of nutrition (jpo^-q). We have seen that respiration falls under 
the head of ava0u/uWis, which is the general term for the insensible 
effluences. But evaporation always implies a certain degree of heat. 
Hence we find fire or heat playing a prominent role in respiration. 
Generally the excessive native warmth of the body is regarded as creating 
an expansion 4 which mechanically draws in the colder atmosphere to 
check it. Among the Atomists, who held that the soul (breath) was 
constituted of fiery atoms, the process was simply reversed ; inspiration, 
or the inhaling of soul, imparts warmth and life to the inert frame com- 
posed of heavier and less mobile atoms. 6 Hence, as we should expect 



1 This conception became the foundation of the philosophy of Heraclitus. See my 
Qualitative Change, p. 354. Plato, Tim. 43 A, beautifully expresses it : Iwlppvrov 
crw/ua Kcd d.Tr6ppvTOV . . . trorapJiv (cf. ibid., 42 A: kqX rb pjkv irpoeloi, rd 5' dirfoi 
row <r<bp&Tos airr&v, and Philoponus, de Anima, 282, 17 f. Hayduck). 

8 See Burnet, Early Gr. Philosophy^ , pp. 263, 309. 

3 Burnet 2 , op. cit., p. 120 f. on other grounds attributes it to Pythagoras himself. 

4 See the polemic of Diels, Anonym. Londin. 26, 31 f. against Erasistratus, who 
clearly represented in the main the older conception. 

5 Cf. p. 128, n. 5. 
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from the philosophy of Heraclitus, which takes dvaflv/xiWis as its key- 
note and sees in fire the essence of all things, it is in the phenomena of 
fire as interpreted by the Greeks that we discover the best illustration of 
the processes of respiration and nutrition. Certain passages have already 
been cited in the foregoing discussion ; but the fullest and best exposi- 
tion is to be found in Theophrastus De Igne. Space will not admit 
of a further consideration here, although the treatise is in some respects 
the most satisfactory commentary on early Greek thought. 

Several general observations should be made before taking up nutri- 
tion in the narrower sense. First we should remember that fire is the 
active or motive force in the world, and that moisture is par excellence 
the nutritive element : fire is fed by water. 1 But it is water in the form 
of vapor (avaOvjuaa-K) that feeds fire, and in the physiology of nutrition 
evaporation, under one name or another, played an important r61e. This 
was probably due to the need of accounting for the infinitesimal incre- 
ments and decrements of growth and decay. In this connection it is 
well to recall that, according to another fundamental principle of Greek 
thought, growth is effected by the addition of like to like, or as it is 
also stated, a thing is constituted of that by which it is nourished. This 
would lead to strange conclusions but for another general belief, viz., 
that water as a nutrient is not, so to speak, chemically pure, but is the 
vehicle of the specific foods appropriate to individual organisms or 
organs. In other words, water, as a nutrient, is a mixture of all the 
ingredients suitable (olkuov) to the body. It may at first seem strange 
that the same should have been thought to be true also of the vapors 
rising from heated water ; for we obtain chemically pure water by distil- 
lation. But there can be no doubt that such was the belief of the 
Greeks. If we look for evidence it is to be found in abundance in the 
medical literature dealing with nutrition ; but we can readily understand 
it when we think of the illustration given by Lucretius 2 of the salt taste 
one has when walking by the seaside, or of the miasma that breathes 



' This is the foundation of imBvpUans ; for the sun draws (?Xk«) or drinks 
(iKirlva) water or moisture: cf., e. g., Arist. Met. 983b 23 f., Hipp. U. SmlTip, 1, 3 
(6, 472 L.); ibid. 2, 37 (6, 528), 38 (6, 532 L.); Theophrastus, de Igne, 20. See 
my Qualitative Change, p. 340. 

8 6, 928 f. 
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from a swamp. 1 When water evaporates the most volatile (Xorro/ic- 
piuTara) parts, not necessarily pure water vapor, are carried upwards ; 
the heavier, coarser parts (iraxv/iepe'o-repa) are separated off and remain 
behind. 2 Since growth can take place only by the addition of corpora 
caeca, the former include all true nutrients. The composition of water 
is generally regarded as due to the absorption of insensible particles 
taken from the earth or other substances through which it percolates. 

The general statement which we have just given of the conceptions 
underlying Greek theories of nutrition naturally provokes questions 
which are not readily answered because there does not exist 8 a compre- 
hensive account of the matter. The histories of medicine are for such 
purposes worse than useless, and a first attempt, like that which is here 
made, cannot hope to be either complete or free from error. Yet 
every student of Greek thought will recognize the importance of the 
subject and will be indulgent to the inevitable shortcomings of a pre- 
liminary study. First we must distinguish two problems which are 
closely connected but have not the same history. The general problem 
of nutrition (6ptij/is or rpofprj) and growth (av$ijo-is) was evidently 
broached very early and solved on the basis of primitive conceptions : 
the regulative principles governing the solution never greatly changed, 
and may be traced in slightly varying phraseology through the entire 
course of development. In time the detailed process of digestion 
(generally called irei/us) received attention, and the problems raised by 
it became so interwoven with the earlier one that it is difficult to 
disentangle them. This fact naturally escaped the later Greeks and 
consequently they read the later theories of digestion into the early 



1 Cf., e.g., Hipp. II. Siah-rjs, 2, 37 (6, 528 L.) : t& Si X^wua (cal iXdSea irypal- 
vei Kal depnalKi- Seppaivei piv SicVri KoTka. /cal irepiexfywa (cai oi Sunrvierai- irypalvei 
Si Stbri rk <pv6p.em iK rijs yrjs bypbrepa, ofcri Tpiipovrat oi &v0pwvoi, to t« iivcOfm o 
ivairvtoptv Traxfrrepovi 8ta t6 vSoip diro rijs ixivqal-qs (which causes it to thicken). 
Rain-water, which they knew chiefly as standing in open depressions, was regarded 
as peculiarly liable to become putrid and viscous. In the passage just quoted, I incline 
to set a comma alter ivairvio/iev, and to read Si for Sid. 

2 Cf. Diels, Anonym. Londin. 25, 31 i., 32, 39 f. For the teTTofupis in relation to 
the elements see Arist. de Caelo, 3, 5. Fire is there considered as traditionally *6.vtuv 
rwv atapArtav XeirroraToi'. 

3 At least not to my knowledge. The best statements I have seen are those of 
Wellmann, but he had evidently not considered the problem as a whole. 
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conception of growth, thus creating much confusion. It will require 
prolonged study of all the ancient sources to clear up the questions 
involved ; and this can be effectually accomplished only when the frag- 
ments of the several medical writers are edited and arranged in groups 
according to their respective schools. 1 

Let us now return to the problem of nutrition or growth in the most 
general sense. At the outset we are confronted by a seeming contra- 
diction in the preliminary statement given above. It was said that fire 
or heat is fed by water or moisture, and that like is fed by like. And 
yet, according to Greek notions, fire and water are opposites. This 
contradiction was felt in ancient times, and calls for discussion before 
we proceed ; for, as we shall presently see, it contains in embryo the 
dispute of later times. 2 The earliest statement that like is not fed by 
like, but that nutrition proceeds on the opposite principle, occurs in 
the only half-serious argument of Plato's Lysis* where, after playing 
off against one another the old proverbs ' birds of a feather ' and the 
Hesiodic 'potter to potter is foe and bardling to bardling,' we are told : 
' the opposite, they say, is food for the opposite ; for like would derive 
no advantage from the like.' * When we study the context it becomes 
clear that Plato had only the old cosmological theories in mind ; for of 
the examples of the mutual loves of opposites which he adduced 5 that 



1 Max Wellmann, in his Fr. der gr. Arzte, I (containing the fragments of Acron, 
Philistion, and Diodes, of the 'Sicilian school')) has made a notable beginning, the 
value of which is best known to those who try to work ground which he has not 
covered. 

2 This contrast gives occasion for Aristotle's discussion of rpocp-q, which we consider 
below. In it he attempts to do justice to both principles, which he reconciles by 
means of his panacea, dXKolaxris, saying that food in the crude state is ' opposite,' and 
in the digested form ' assimilated,' to the organism or organ nourished. This is the 
beginning of the dispute over digestion, which we shall consider later. 

3 215 E - 

4 I considered this in my Qualitative Change, pp. 358 f., 369 f. I neglected there 
to refer to Lysis, 214 E, 215 E, and Tim. 57 A. The principle that only dissimilars 
can interact, which Aristotle attributes to his predecessors pretty generally, seems to 
have been first stated by Plato. The application of the principle to Xenophanes in 
[Arist.] de M. X. G. is clearly unhistorical, being a hybrid begotten of Parmenides, 
fr. 8, 6 f., and Plato's Parmenides, from which the author has derived most of his 
ideas. Plato, Lysis, 214 E, is clearly glancing at Diogenes of Apollonia, fr. 2. 

6 rb iiiv yhp fopbv irypov <&r(0vpe<k>>, rb Si if/vxpbv ffep/J-ov, rb Si iriKpbv y\vic4os, 
rb Si 6$ dp/3X&s(!), rb Si nevbv irXijpiicreMS, icoi rd jrXijpes Si Kei/<lxreus, nal roXXa 
oirta (card rbv axrrbv 'htryov. 
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of the dry for the moist and that of the cold for the hot alone had any 
real connection with nutrition (rpo^rj) in Greek thought, the remainder 
being instances of the popular tables of contrarieties. 1 With this state- 
ment we must compare that of Aristotle 2 : 'Since the same faculty of 
the soul is both nutritive and generative, we must first investigate 
nutrition ; for it is by this function of nutrition that the faculty in ques- 
tion is distinguished from other faculties. Nutrition is supposed to take 
place by the law of opposites, although not every opposite is nourished 
by every other, but such opposites only as derive both their origin and 
their growth from each other. Many things are derived from one 
another, but they are not all quantitative changes, as, e.g., healthy from 
sickly. 8 Nutrition is not applied to these cases in the same sense, for 
while water is nutriment for fire, fire does not nourish water. The 
opposites of food and nourishment appear to apply particularly to simple 
bodies. There is, however, a difficulty here. For there are some who 
maintain that like is nourished by like, while others, as we said, affirm 
the converse of this, viz., that opposites are nourished by opposites, on the 
ground that like is incapable of being affected by like: At first glance 
this would seem to show that the doctrine of nutrition by opposites 
was one widely accepted and applied to physiological nutrition ; but on 
a closer view we readily see that Aristotle had no one else in mind but 
Plato, 4 and Plato, as we shall presently discover, applied the principle 

1 One is reminded at once of the irwmxxbu of Alcmaeon (R. P. 66) and of the 
pleasurable changes noted by Heraclitus (see Qualitative Change, p. 358 f.). In 
Plato, Symp. 186 A f., the physician Eryximachus refers to Heraclitus in a similar 
connection. 

s De Anima, 416a 18 f., transl. Hammond. 

3 This is not derived from Plato's Lysis, but it is one of the examples of Heraclitus, 
fr. Ill: xoO<ros iyiel v v iirolrpev i)di, KaiAv &ya$6i>, X t j<6s x6poi>, k&iwtos ivdnavoiv. 
Cf. [Arist.] Eth. Eudem. 1235a 17: ' fierapo^ tt&vtuv yXvui-' * Si perapoM, «'s 
roimvrhv. Burnet, Aristotle's Ethics, n. on 1155b 4 f., re fers to Lysis, 215 E, as 
clearly of Heraclitean origin, and queries whether the man from whom Socrates 
claims to have derived his lore was Cratylus. 

4 It is well known that Aristotle often says Ivmi or nvis when he has only Plato 
in mind; and there are other examples of his taking seriously what was merely said 
in jest or irony. His own reference to fire and water, and his recognition that the 
principle holds only for the elements, are proof positive that he was thinking of the 
Lysis. It is even likely that he added ' while water is nutriment for fire, fire does not 
nourish water' because Plato had said 'the dry desires the moist; the cold, the hot.' 
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only in the cosmological sense, himself employing the dictum ' like is 
nourished by like ' in the most express terms when speaking of physio- 
logical nutrition. 1 

We thus find two kinds of rpotfrq set over against each other. In the 
strict sense of the term it is applied to the nutrition of organic beings, 
where the principle 'like to like' holds, 2 while, as Aristotle himself 
recognizes, 8 the principle of opposites applies only among ' simple ' or 
elemental substances, such as fire and water. 4 We have, therefore, only 
to consider whether even in the case of the feeding of fire by water 
there is an instance of opposite nourished by opposite. And stated so, 
we perceive that we have to do with the phenomenon of evaporation in 
which water passes, according to the common opinion of the Greeks, 
into a tenuous form, leaving its grosser constituents to descend in 
precipitation and adding itself as fire to fire ; for in a true sense it is 
the fire emitted by the sun returning to its own. 

Moisture, as we have seen, is the universal nutrient : remove it from 
wood, and what otherwise were good fuel decays and will not bum. 6 
Hence the traditional classification of foods as moist and dry 6 (meat 
and drink) is conventional only and is not based on an absolute dis- 
tinction. That which shall serve as nutriment must possess flavor, and 
flavor or taste is impossible without moisture.' Moisture or water is 



1 Tim. 78E-S0E. 

8 This is emphatically stated by Simpl. de Anima, 114, 26 I., Hayduck, and 
Sophonias, de Anima, 61, 27 f., Hayduck. 

3 De Anima, 416a 27 {., and Sophonias, ad he, 61, 25 f., Hayduck. 

4 The case is quite parallel to that which I noted in Qualitative Change, p. 369 f., 
where Theophrastus Jailed to distinguish between one set of phenomena in which 
Anaxagoras recognized interaction and hence upheld the principle of the action of 
like on like, and another in which Theophrastus scented interaction but Anaxagoras 
did not. So Plato distinctly lays down the principle that womv and irdax^v take 
place only between opposites, but does not apply it to rpotfrc}. One must study indi- 
vidual problems and not draw inferences from the principles supposed to be operative 
in one sphere to another, unless one has evidence that they were seen by the thinker in 
question to be related. I was in this respect myself at fault at a few points in Quali- 
tative Change. 

6 Cf. Philoponus, de Anima, 282, 9 f., Hayduck. 

8 Hipp. II. rpo<t>rjs, I (9, 98 L.). The classification of nutrients as 'meat and 
drink ' constantly recurs. 
: Theophr. C.P. 6, I, I. 
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everywhere the basis of nutriment : only in certain animals does it 
take on the form of blood, and blood is a mixture of water and earthy 
substances. 1 Blood and semen also have an admixture of air, 2 and all 
blood is warm ; hence we may regard blood as a compound of all the 
elements. 3 Stated in this form the conception meets us first, perhaps, 
in Aristotle; but one who reads Greek philosophical literature will 
quickly convince himself that the theory is based in all its parts upon 
the common notions of the people. 

That water, as the vehicle of nutriment, was regarded as a mixture is 
quite evident, and was supported by the observation of springs which 
have varying tastes. Their waters differ according to the character of 
the soil through which they percolate.* It was supported also by the 
observation of differences to be noted in the juices of fruits and the sap 
of plants. Whence did these variations arise ? From the common soil, 
which must, therefore, contain all kinds of properties. But there were 
growths so exceptional that not every soil could provide the necessary 
ingredients ; s and even where this was not the case, it was known that 
wines differed in flavor and excellence not so much from differences of 
vines as from varieties of soil and exposure. 6 An organism is modified 
by what it feeds on. These are all homely observations, which imply 
no philosophy and are clearly the primitive conceptions of the common 
man. Occasionally we meet a piece of unmistakable folk-lore, as when 



1 Arist. de Part, animal. 668b 9 f. Cf. Emped., fr. 98. 

2 Arist. Meteor. 389a 19. 

3 Theophr. de Sensu, 10 (Diels, Dox. 502, 13 f.) finds the reason for Empedocles's 
identification of mind with the blood in the fact that blood is the most mixed of sub- 
stances. There is much to be said for this view, but it cannot be further discussed 
here : it is connected with the large subject of irv/xTdSeia, which I hope to treat at 
another time, Yet, since like is nourished by like and the blood is the vehicle of 
nutrients in animals, it must contain all the substances that are to feed the several parts 
of the body. 

4 Arist. de Sensu, 441b 1 f. 

6 Hipp. II. voiautv, 4, 34 (7, 546 L.) cites the instance of cOupiov, which could 
not be grown in Ionia or the Peloponnesus, but grew spontaneously in Libya. 

6 See Empedocles, Aet. 5, 26, 4 (Diels, Dox. 439, 14 f.). The text is improved 
in Diels, Vorsokr?, I, p. 164, 19 f. Cf. Hipp. II. tcoB&v, 60 (6, 268 L.), and 
Theophr. C. P. 4, 10 f. 
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Pausanias 1 tells of the serpents on Helicon whose virus was made com- 
paratively harmless by the herbs they fed on. 

If these considerations provide the means of explaining the varia- 
tions, we must look elsewhere for the principle of uniformity. The 
permanence of the species is too obvious a fact to escape even the 
primitive man : for man does not spring from oak or rock. ' Man 
begets man,' in Aristotle's stock phrase, is the foundation of all sober 
thinking ; and this thought is not due to philosophy. But the deter- 
mination of antecedents applies not only to the origination of the 
individual, but also to his maintenance. One cannot dissociate genera- 
tion (yeVeo-ts) from nutrition (Tpo<f>rj), and countless tokens prove that 
even the primitive Greek did not fail to note the connection. Nutrition 
serves the ends of growth and repair; but growth and repair alike 
involve the principle of the accession of like to like. When one grows 
the organism as a whole retains its identity, but increases in bulk : there 
is more of the same kind of substance. When waste is repaired it is 
replaced by its like. Hence we have the organism in its various parts 
and with its constituent substances to begin with. Later authors speak 
of this regulative principle as the 'faculty' (8iW/us) of nutrition: 
Aristotle calls it by preference the 'nutritive soul.' The thought is 
well expressed in Hippocrates, Hcpl Skuti/s 2 : 'Each soul goes its way, 
possessing more or less organs, requiring neither addition nor subtrac- 
tion of organs, but demanding more or less room according to the 
growth or decrease of that which it possesses, and produces the individ- 
uals into which it enters and receives what comes to it. But since* 



1 9, 28. Pausanias there speaks also of the vipers of Phoenicia and Arabia. The 
former are rendered more venomous by the roots which they eat; the latter, feeding 
on the perfumes of the balsam-trees, have a mild and less deadly venom. For this bit 
of folklore, attested by Horn. //. 10, 93 f., see Roscher, Die Entstehung des Gift- 
honigs tind des Schlangengiftes nach antikem Volksglauben, N. Jhrb. fur cl. Philol.y 
CLI (1895), pp. 329-332. 

2 I, 6 f. (6, 478 f. L.)- I render the improved text given by Diels, Herakleitos 
von Ephesos*, p. 56 f., except where changes are noted. Diels has just published 
additional critical notes on the text in his Hippokratische Forschungen II, in Hermes Y 
XLVI (1911), p. 267 f. 

3 Diels did not see, what seems obvious, that 01) yap Bivarqi does not connect with 
the preceding, but looks forward to the following, clause ; it is an instance of the 
proleptic use of yap so common in Homer and Herodotus (cf. Kuhner-Gerth, Gr. 
Grammatik, §545, 4). We must replace the period after ip.p.ivuv with a comma, 
and cancel the following y&p. 
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the alien cannot abide in an unfavorable place the unfamiliar 1 goes 
astray, but those particles which are familiar to one another recognize 
that with which they settle down : for the congenial settle down with 
the congenial, but the uncongenial war and fight and separate one from 
the other. For this reason the soul of a man grows in a man and 
in nothing else. It is the same with all other large animals : those 
which part from one another are segregated by violence. I will dismiss 
the question concerning the other animals and set forth my view touch- 
ing man. Into man there enters a soul, containing a mixture of fire 
and water, the constituents of man's body. 2 It must possess all the con- 
stituents that are to enter the body ; for if any part were absent in the 
beginning, it could not grow whether much nutriment entered or little, 
as it does not have that which is to increase. But if it possesses all the 
constituents, each grows in its appropriate place when nourishment is 
added from dry water and moist fire, and forces some constituents 
(of the food) inwards and others outwards.' 

We thus see the nutritive soul in operation effecting a separation of 
the available constituents of the things taken as food from the unavail- 
able, which are eliminated. We discover also that the principle of 
selection is the old one of the birds of a feather that flock together and 
drive off all that are not of their kind. The attraction of like for like is 
the force at work. ' In all meat and drink 8 there is something bilious, 
aqueous, sanguineous, 4 and phlegmatic, here more, there less, wherefore 
things taken as meat and drink differ in wholesomeness. . . . When a 
man eats or drinks, the body attracts from the abdomen the aforesaid 
humor, and the vital organs 5 attract from the abdomen through the 



1 Or, ' unrecognized,' if we read ayvooi/ieva, with 6 s . 

8 Here there follows the sentence : toOto 5£ Kal 0i}X«i Kal ipaeva [iral] 7roXXct Kal 
watirota rpiiperal re Kal au|er<u Stalry Ty wep &vOpunroi. If it is not, as I incline to 
think, a scholion, the passage is at least misplaced; for it relates to the other animals 
which the writer proposes to pass over in silence. If it is retained, it should be 
inserted after either ii.aa or SijXi&ra. 

3 Hipp. n. voiauv, 4, 33 (7, 544 L.). 

4 Arist. Phys. 188a 2 f. : e« 8' (according to Anaxagoras) iv tojs aretpoa 
ffib/Miffiv itnrjrdpxoi av 17617 <rap£ aireipos Kal aifia Kal tyK4<pa\os, kt\. 

6 They are here called iriryctf; elsewhere, e. g., n. <pv<riwi>, 7 (6, 100 L.), 71-17701 
Kal pffat, or again, e.g., II. Tpo<pTjs, 31 (9, no L.), /Sift&ras. These names are 
interesting in connection with II. Qvaiwv, 1 (6, 92 L.) : rts apxfy Kal wriyij ylverai. 
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veins the humors, each humor attracting its like, and distribute them 
to the body, just as in the case of plants each humor draws its like from 
the earth. For the earth contains within itself qualities in countless 
variety. To all the plants that grow in it, it furnishes its like to each, 
even as each thing that grows has a humor like unto itself after its kind, 
and each draws from the earth nourishment like unto itself ; 1 for the 
rose draws from the earth a humor like in quality to itself, and garlic 
draws from the earth a humor like in quality to itself, and all other 
plants in like manner. Were it not so, plants would not be like their 
seeds ' (that is, they would not be true to type) . These same notions 
are expressed at length in Hippocrates's Tiepl <f>v<rios waJtiov, 2 with 
special application to the human embryo. No doubt it will be said 
that in these writings the influence of Empedocles is manifest ; and this 
may perhaps be granted, although a certain resemblance at a few points, 



tuv 4v tQ aiipari kolkwv ; el yip tis elSeli) tV o1t'o\v toO mH\\uKros, ol&s r av elr) 
wpoe<t>4peiv to £vfu/>4povra Tip cibpuTt, 4k twv 4vavrlo3v 4iritrT&pevos [from 4<pkrTap.cu, 
* bringing up'; cf. II. <pfou>s dvdpitnrov, 9 (6, 52 L.)] to ^(yrjd^puTa. Here the 
apx'h Kal wtiyi) is the oirii). Cf. also Arist. Meteor. 353a 34: ot piv oSv dpxalot Ka * 
Smrpipovres Tepl tos 0ed\oylas (e. g., Hes. Theog. 727 f.) iroioC<riv a&rrjs (sc. 
9a\6.TTt\%) wriyds, lv' airois ixsiv i.p%aX koX pi'(ai yrjs /col ffaXdrrris. In view of this 
it is difficult to accept the dictum of Burnet, Early Gr. Philosophy 2 , p. 14: 'To 
Anaximander Apxi could only have meant "beginning," and it was far more than 
a beginning that the early cosmologists were looking for : it was the eternal ground 
of all things.' See also my Hepl Screws in Proceedings Amer. Acad, of Arts and 
Sciences, XLV, p. 79, n. 3, and cf. Hipp. II. rpocpijs, 24 (9, 106 L.). Empedocles 
called his elements ^tipara, and, according to Diels, Anonym. Londin. 6, 18 f., 
Hippocrates taught: SU-qv re 4ir4xeu> 4/*"** •t>VTU>v ws yhp 4khvb. Trpoffeppi^iarcu. tJ 
75, oiras Kal airrol irpoaeppifapeBa vpos rhv d4pa Kard re tos j>?vas Kal koto to tJXo 
atlipara. We have no text corresponding exactly to this, but in spirit it accords 
with II. <pv<r4<ov. Xenophanes is said to have spoken of the earth as iff dreipov 
4ppifap4vr), which Empedocles apparently understood as implying that the earth 
extended downward to infinity. May Xenophanes have alluded to cosmic respira- 
tion in this connection? According to a recently discovered statement in the Scholia 
to St. Basil (cf. Pasquali, Doxographica aus Basiliusscholien, in G'dtting. Nachr., 
Philol.-hist. Kl., 1910, pp. 201, 203 f.) : UappevlSris 4v tJ (mx<"roda hSarbpifrv 
ehrev tt)v y^v. The scholiast cites this to illustrate the statement that the earth 
rests on water; but was that necessarily the meaning? 

1 Cf. Hipp. II. ipicrtos &v6pt!>rov, 6 (6, 44 f. L.), on the action of emetics. 

5 C. 22 (7, 514 L.); 23 (7, 516 L.); 17 (7, 496 f. L.); cf. n. aapK&v, 13 (8, 
600 L.). 
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coupled with a degree of independence which is not commonly found 
in an inferior disciple of a great master, hardly constitutes a proof. In 
the Iatrosophistae represented in the Corpus Hippocrateum we are 
confronted with one of the most difficult problems of ancient literature 
and thought. ' It is easy to dispose of them as imitators of Heraclitus, 
as in Ilepi oWtijs and Ilepi rpocprj'i, or of Empedocles, as in Htpi 
<f>v(rios irou&iov, TLcpl tpva-itav, Tlepl vovaiav, IV, etc. ; but if we regard 
them merely in that light we shall do them injustice and fail to profit 
by the suggestions they give of the common store of intelligent thought 
of their time, which was, no doubt, in certain particulars, chiefly in 
matters pertaining to theory, influenced by the popular systems of 
philosophy, but nevertheless must have reflected for the most part the 
general thought of the time. The originality of these writers is not 
great ; but the freedom with which they treat their subjects shows that 
they did their own thinking. And the very reasons which excuse 
Plato and Aristotle from taking particular account of them, constitute 
their best claim to our attention. Aristotle, 1 in taking stock of the 
philosophical opinions relative to the problems of generation and decay, 
says : ' Nobody, as I have said, has discussed the principles of growth, 
except as the first man you meet in the street might express it, that 
things grow by the accession of like to like ; but they do not go farther 
and explain the method.' He clearly regarded the opinion he so lightly 
cashiered as a popular notion which merited no further remark. 

It would hardly be just to Aristotle's predecessors, however, to con- 
clude that they had not presented a fairly complete view of nutrition. 
We have seen that each plant was supposed to draw from the earth a 
humor like unto itself, and that it therefore remained true to its specific 
type. But this was too general and required to be applied to the several 
parts of the plant and to the organs of the body. The humor taken in 
by the organism was not simple, but was a complex composite, contain- 
ing within itself the constituents appropriate to the particular parts. 2 

1 De Gen. et Corr., 315b 1 f. 

2 Agt. 5, 27, I (Diels, Dox. 440) : 'EytwrcSoicX^s rpitjuaSta piv ri. f<p<* Sib. ri/p 
inrbarcunr rod oIkcIov (so the mss., ' by the depositing of the appropriate,' which in 
this case can mean — as indeed rb oUeiov always meant in nutrition — only ' the 
like'; Diels, probably taking inrtxrrcuriv in the sense of 'sediment,' unnecessarily 
changes olmlov to toypov), a,i£e<T0ai Si Sid. t^v irapovalav tov Oepp,ov, /jtwva-dcu Si Kal 
$0lv€ip 5ii r^\v %K\eupiv iKariptav. 
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Nourishment, passing through the vascular system of veins and minor 
ducts was likened to irrigation ; * and since the blood is in the higher 
animals the vehicle of nutriment, it is particularly charged with this 
function. 2 It is perhaps significant of the wide currency of this view 
that when Aristotle 8 discusses at length the theory of savors, he states 
only two theories beside his own. The first is attributed to Emped- 
ocles, and supposes ' that water contains in itself the various kinds of 
savor, already formed, though in amounts so small as to be impercep- 
tible.' * Aristotle does not name the author of the second opinion, but 
Alexander rightly attributes it to Democritus. s It is stated thus : ' The 
water must be a sort of matter, qualified, as it were, to produce germs 
of savor of all kinds, so that all kinds of savor are generated from the 
water, though different kinds from its different parts.' The third pos- 
sible view, which is that of Aristotle himself, is then put forward : 'The 
water is in itself quite undifferentiated in respect of savor, but some 
agent, such as one might conceive Heat or the Sun to be, is the efficient 
cause of savor.' 

Of Aristotle's own theory we need not speak, since it plainly bears 
the distinctive character of his favorite conception of a qualitative 
change (dAAotWis) wrought by some cause in a matter that is opposite 
or neutral in quality. The theory of Democritus we may dismiss briefly, 
since it is clearly a metaphysical development of the view attributed to 



1 Hipp. IT. vapKuv, 13 (8, 600 L.) : 17 di rpofti) im5&.v itpixyrai is fnaffTov, 
Toiatirriv diridoixe eiSi-qv iK&aTOv oKola rep fjv (this must mean, 'maintains by what 
it deposits the character of the several organs such as it was ' ; but one might have 
expected Ifiirjv kK&artp oKotbv wep f/v, 'gave to each organ a nutriment like that of 
which it was constituted ') • &pS6pieva yip iirb rijs rpo^ijs av^erai (xaffra. Cf. Plat. 
Tim. 78 E, 81 D; Athen. 2, 18 (43) : /caJ i)p.uv bh iraaa Sivaius i£ iSdroiv ipSerai. 
The peculiar properties of various waters are here illustrated at some length. 

2 Theophr. de Sensu, 24, speaks of t^v iv rots popiois toB atparos aiyKpaaiv as, 
according to Empedocles, the explanation of the specialization of functions in the 
organs of the body. Arist. de Respirat. 474 b 3 : v Tpo<pij pjkv yip ^| ijs ijSt; ylve- 
tcu ret popia rots i'lpots, t) tov atfiaros <pi<ns icrriv. This doctrine did not originate 
with him. Cf. Hipp. TvvcuKeioiv, I, 25 (8, 64 L.) : Karipxerai ydp, iiri)v iv yaxrTpX 
*XV ^ yvrfi fob iravrbs tov cdfjJiTos alfj.a iirl t&s fitfrpas tear 6\iyov, kclI irepuffTd- 
pjtvov k6kK($ irepl to iv T7J<ri prfupTjaiv ihv av\u kuvo. 

3 De Sensu, 4. 

4 Cf. Alexander, ad. loc. 68, 25 and 67, 19 f. 

5 The theory cannot be that of Anaxagoras, as Hammond suggested. 
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Empedocles. Instead of real savors, actually carried in solution in the 
water, we obviously have the atoms which are qualitatively homogeneous 
or neutral, but possess the power or capacity 1 to produce qualitative 
distinctions through combination, 2 by reason of the varying shapes of 
the atoms. We need scarcely remark that the Atomists, in obedience 
to metaphysical and epistemological considerations, offer us only a 
refined method of smuggling in by a back door what they expelled with 
much ceremony at the front. As to the first theory, we are not to sup- 
pose that it belonged only to Empedocles, or that it was necessarily 
from him that the Atomists borrowed the conception on which they 
based their futile refinement. Aristotle himself would set us right, for 
he says 8 : 'Now the sapid juices found in pericarpal fruits evidently 
exist also in the earth. Hence many of the old natural philosophers 
assert that water has qualities like those of the earth through which it 
flows, a fact especially manifest in the case of saline springs, for salt is 
a form of earth. Hence also when liquids are filtered through ashes, 
a bitter substance, the taste they yield is bitter. There are many wells, 
too, of which some are bitter, others acid, while others exhibit other 
tastes of all kinds.' * 

There remains one further point to note in connection with the 
mechanism of nutrition. We have seen that growth is explained on 
the principle of the accession of like to like, and that this addition is 
brought about as a result of the attraction of like for like. We have 
now to ask whether there was any attempt to account for this attraction. 
The answer is simple. It was due to the 'drawing' upward of the 
humors by the sun ; for in all water there is heat, and this heat tends 
upward or sunward, thus causing the branches of the plant, in which 
the heat predominates, to grow in that direction, whereas the roots, in 
which the earthy elements prevail, tend downward by the affinity of like 



1 In the vague interval between the fixed form of the atoms and the kaleidoscopic 
changes they may produce by combination and arrangement much mystery could lie 
concealed. It was here that Aristotle found the only real point of departure among 
the pre-Socratics for his conception of potentiality (diva/us, Smd/ia 6v). 

* Cf. Alexander, ad loc. 68, 5 f., especially 18 f. and 23 f. 

D De Sensu, 441* 30 f. Cf. p. 152, n. I, above. 

1 Cf. Plut. Aet. Phys. B, 912 B f. 
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for like. 1 The subject of attraction, although involved in our present 
discussion, lies somewhat aside from the main purpose of this study, and 
must be reserved for detailed consideration at another time. 

The conception of nutrition which we have sketched must have taken 
shape in the medical schools, though based on homely observations of 
common men who viewed the world not through hazy metaphysical 
formulas but with the concreteness of the unsophisticated. The exi- 
gencies of prescribing diet and medicines inevitably led to a certain 
rationale to guide the physician in the choice of means to his end. The 
uniform principle which thus emerged was that like attracts like and like 
feeds like. It may be objected that ancient medicine generally pro- 
ceeded on the allopathic principle, contraria contrariis ; 2 but this, as 
we shall see, is not a negative instance, but an application of the dictum 
o|i/.oiov 6/!M«tt>. For our purposes we may confine ourselves to the Cor- 
pus Hippocrateum, since it alone concerns us here. First we must 
assume the point of view of the physician. Just as there is in the 
cosmos a warfare of the elements, so is there also in the body of man. 



1 Aet. 5, 26, 4 (Diels, Dox. 439) : (According to Empedocles, plants) av^eaScu. 
Si \nri> rod iv ry yrj Beppov Suupbpieva ('in altum elatas,' Diels), Hare (restrictive, 
'without ceasing to be ') yfjs ehai pipy Ka6direp Kal to Zpfipva to iv r% yacrrpl rrjs 
ptfrpas fiiprj ' rods di Kapirods wepirrtiifiara elvat rou iv rots (pvrois vSaros Kal iri/pos. 
The best commentary on this report is Hipp. II. <picru>s watSlov, 22 (7, 514 f. L.); 
cf. particularly Kal <.rb cririppay pubfievov inrb rCiv (pffKhuv (the cotyledons) peBlr/at 
rrjs Svvdpuis (quality or qualitative ingredient) is rb k&tw, t) iv airy (nrdKelirerai 
(after the sun's heat has evaporated the lighter ingredients) Sid riiv fiaptmjra, and 
(p. 516) rb Si/ dcppaivipjevov irb rov ij\lov iic£ia is rb, &Kpa. The entire account 
starts from the discussion of the foetus. Since Empedocles was a physician it is pos- 
sible that the general comparison was part of the medical tradition. 

2 Hipp. ' Kcpopurpal, 2, 22 (4, 476 L.) : drrb 7r\7)crpovrjs biclxra av vocrr)para yivrj- 
rat, Kivtaais ftyrai, Kal OKbo~a dirb Kev&crios, TrKi^Tpavr), koX rwv iXKotv 7) {nrevavrliocris. 
'EiriSrtp. 6, 5, 4 (5, 316 L.) : titcris dvrlvoov, pi) bpovoetv rip vd8u. II. <pticru>s 
ivBpdrov, 9 (6, 52 L.). n. tpvffiur, 1 (6, 92 L.) see the passage quoted above, 
p. 149, n. 5, and: ivi Si crvvrbpup \oyip, T & ivavria rue ivavrloiv icrrlv typara- 
hrrpiKr) ydp iari irpbcrBecrts Kal dtpalpecris, dcpatpeffis piv ruv inrep(ldX\6vTUV, TrpocrOecns 
Si r&v iWeiwbvruiv 6 Si tout' ipurra iroiiuv dpurros hjrpbs. II. rinrav rwv Kurd 
iv$pwirov, 41 (6, 332 L.). II. ieprjs voitrov, 18 (6, 394 f. L.) : XP*1 ^ «"' i" toutij 
rj) voiaip Kal iv rycrtv ttWycrtv drrdcrrjcri pr) avi-eiv to vovcrJ)para, dXXd cnretiSeiv rpi- 
X&v wpocnpipovra rrj voicrw rb Trrikepiwrarov iK&m"Q, Kal pi) rb <f>C\ov Kal crivrfics' 
inrb pkv ydp rrjs crvvriBelys 0<£XX« Kal owjeroi, irb Si tou rroKcptov <p6lva Kal dpov- 

pOVTCLL. 
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Health consists in the harmony or proper ratio of one element with 
another ; disease is due to the disturbance of the balance, when one 
element overpowers another. Hence the physician is called in to restore 
harmony, which he accomplishes by going to the succor (fiorftuv) of the 
element that is in danger of succumbing. This he can do either directly, 
by feeding or strengthening the weaker combatant, or indirectly, by 
breaking the force of the stronger. As the character of the disease is 
determined by the extravagating element, either procedure may fitly be 
described as curing opposites by opposites. Strictly the action of medi- 
cine is the same as that of food. ' For 1 just as plants and seeds, when 
put into the earth, draw each that constituent present in the earth 
which is after its kind (and there are present there the acid, the bitter, 
the sweet, the saline, and every sort) ; first, then, each draws to itself 
that which is most after its kind, and thereafter also others : even so 
also do medicines act in the body.' This view is therefore quite con- 
sistent with the theory of nutrition as stated above. 

There is, however, one statement which is not so easily disposed of, 
although it rests ultimately on the same principles. Hippocrates Ilepi 
TOTTtov tu>v Kara SvOpioirov, 2 develops the thought that disease and cure 
are equally produced by the giving of like or of the unlike, according to 
circumstances (xai/oos). In the last resort all depends on the rela- 
tion between the body and that which is administered to it. When food 
is given in right quantities the body is nourished in right measure, and 
masters the food ; if too little or too much is given or otherwise violent 
changes occur in the diet, 8 the food overmasters the body, and then 
fever sets in and the selfsame foods produce an effect opposite to that 
which is normal. Although it is impossible, because of the corrupt con- 
dition of the text, to determine the writer's thought in all particulars, 
the general drift of the argument is clear ; and it is evident that the 
same principles are supposed to obtain in both cases, though the changed 
conditions cause the same substances to act differently on the body. 



1 Hipp. II. (piatm irdpi&irov, 6 (6, 44 L.). 

a 42-44(6, 334 t.L.). 

3 The clause ?} dXAofos lueraXXdfas Kpwriifrax in c. 43 is clearly corrupt; but it is 
impossible to emend it satisfactorily with our present means. For this, as for many 
other points in the text of Hippocrates, we must await the promised Corpus Medico- 
rum Graecorum. 
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There is furthermore involved the old Greek conception of change 
effected by a disturbance of the balance of power (imKpdrtia) . For 
when an element oversteps its limit it is lost, as in the tug of war ; or, 
as Lucretius says, repaying Heraclitus in his own coin, ' whenever a thing 
changes and quits its proper limits, at once this change of state is the 
death of that which was before.' * 

The foregoing account of the process of nutrition shows conclusively 
that the principles were not laid down by any individual but were 
developed from popular conceptions by various thinkers who belonged 
to the long and honorable line of the medical tradition. We know a 
few, but evidently relatively few, names of individuals, and are enabled 
by the scanty ancient sources to assign to Alcmaeon and Empedocles 2 
a few specific doctrines ; but are we thereby justified in regarding them 
as the 'discoverers' or originators of these principles? Even if we 
possessed unimpaired the rich store of literature dating from the sixth 
and fifth centuries, which we know to have existed, we should still be 
liable to error; for we know that nothing is more difficult than to 
determine the source of widely current thoughts. The search for begin- 
nings and 'inventions,' which flourished in the Alexandrine age, 
yielded the scattered data on which we are largely dependent; yet 
even with our limited means we can prove that large masses of literature 
were hardly examined 3 with a view to discover what they might yield. 



1 I, 670 f., transl. Munro. 

2 It appears to be generally overlooked that Empedocles was himself a physician. 
A study of the fragments of his poems and of the various traditions regarding him 
would of itself lead us to class him as such. Even his KaBap/wt point to the same 
conclusion: cf. Hipp. II. lepijs voiaov, 1 (6, 354 f. L.). But we have the express 
testimony of Satyrus (Diog. L. 8, 58) that he was a physician. He was probably 
the first of the notable ia.Tpoa<xptaraX. This would help to explain his relation to 
the older medical tradition, on the one hand, and to the Sicilian school of physicians 
and the later iatrosophistae, on the other. Cf. Zeller, Philosophie der Gr. lb, 

p. 754. n. 

3 Galen, Comment, ad I. Hipp, de Nat. horn. (15, 25 f. K.), speaking of Menon's 
Iatrika, says: t&v d' fiS-q 8ia<p0a.pp4mip Travr&iraaiv, f/ o-tfopivwv fdv, 06 6euprfiiv- 
toiv 5' airr$, t&s yvtbfms oiiK ■r/SivaTo ypdxf'at. [Diels, Sitzungsberichte der Akad. 
der IViss. zu Berlin, 1893, I, p. 103, n. I, proposed yvwpur0ivT<av for eeapTfiivruv; 
but the text is sound. It means 'mustered' or 'passed in review.'] If Menon 
disregarded much, it is clear that for us it is irretrievably lost, as Galen and our other 
sources were absolutely dependent upon him for the older medici except ' Hippocrates.' 
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In this respect the medical writers appear to have fared even worse 
than others, since it is probable that in the fourth century no one knew 
what Hippocrates had written. The works now current under his name 
were clearly for the most part adespota. 

What we know of the philosophy of Anaxagoras leads us to regard 
him as a link in the chain we have been tracing. Aristotle, in a 
puzzling passage, 1 discusses the doctrine of Anaxagoras in conjunction 
with Anaximander and Empedocles, relating it to ' the universal dogma 
of the physiologers,' e nihilo nil fit. Consequently 'they thought that 
things must arise from elements pre-existing and actually present in that 
from which they spring, but imperceptible by reason of the minuteness 
of the particles. 2 And they therefore said that everything entered into 
the composition of everything, because they saw everything springing 
from everything ; but that things differed in appearance and went by 
different names, according to the ingredient which predominated 8 
in quantity in the mixture of infinite constituents. Nothing existed, 
they thought, absolutely and altogether* white or black or sweet or 
flesh or bone, but that of which it had most, gave character to the 
thing.' Whether this statement was framed, as seems highly probable, 
to include Empedocles, and possibly Anaximander, it certainly does 
state in its main outlines the thought of Anaxagoras, and emphasizes 
the logical or metaphysical principle which constituted it a philosophy. 
But it was clearly a more concrete body of facts that suggested the 
doctrine, and we are able to determine with a high degree of certainty 
what those facts were. They were the familiar phenomena of nutrition 
and generation 5 as interpreted by the thought of the time. 

1 Phys. 1,4. I cannot here discuss the questions which grow out of the grouping 
of Anaximander, Anaxagoras, and Empedocles together in a common statement. 
Certain phrases evidently include the Atomists as well. 

8 Cf. Anaxagoras, fr. I Diels; Hipp. II. ap%al-t\s forrpurijs, 14 (i,6o2L.): ivi 
yap avdpilnry Kal iciKpbv Kal akfivpbv Kal y\vK& Kal 6$ Kal arpvtpvbv Kal irKaSapbv 
Kal fiXXa pvpla jrairoias dvviiuas %x 0VTa i v\i]$6s re Kal hs%iv. ravra ii£i> pjepxypAva 
Kal KCKpypAva aW'fjKotxriv ovre <pavepa £<ttiv, outc Xircr&i rbv &vdpunrov Srav 84 ri 
Tovrtuv a.iroKpi.6% (is segregated) Kal airi l(p' ewvrov yivrp-ai, rire Kal <pavep6v iari 
Kal \inrdei rbv &vdptaTrov. 

3 Cf. Anaxagoras, fr. 12 Diels. 

4 Cf. Anaxagoras, fr. 8 Diels. 

6 See Anaxagoras, fr. 10 Diels, and Burnet, Early Gr. Philosophy s , p. 303 f . 
Lucr. 1, 881 f. offers the fullest statement. 



158 William Arthur Heidel 

There are certain points on which it is perhaps impossible to determine 
the precise thought of Anaxagoras ; but there can be no doubt that at the 
root of his system lies the primitive conception of qualities as concrete 
ingredients, actually present in the thing and by their accession or de- 
parture changing its character. The ingredients, imparted by the earth, 
which spring-water contains and to which it owes its taste and its whole- 
some or unwholesome action on the system ; the nutriment carried by 
the blood and deposited as ' flesh added to flesh' * ; and the seed, con- 
taining in a nut-shell, as we say, all that shall spring from it, and guaran- 
teeing the permanence of the species and the similarity of offspring to 
parent, because it is in the most literal sense an abstract (cwroWaayta) 
of the parent, being ' of his flesh and of his bones ' ; these are, indeed, 
as Gomperz says, 2 data of primitive man's conception of nature, and they 
explain the thought of Anaxagoras. It is not improbable that Empedo- 
cles shared the same view, referring chiefly to the properties of the 
elements when he said that fire, air, water, and earth constituted things ; 
for he was clearly so interpreted by Philistion and others of the Sicilian 
school of medicine, 8 and the criticism of the supposed ' elements anterior 
to the elements' which Aristotle offers in De Caelo i seems to pre- 
suppose this view. The difference between Empedocles and Anaxag- 
oras thus lies essentially in the fact that the former postulated four 
qualities whereas the latter did not limit the number. 6 

Of the Atomists there is little need to speak. The 'seeds' of Anaxag- 
oras were seeds also to them. It was the same demand to discover the 
end in the beginning, and the beginning in the end, that gave rise to 
both theories ; but whereas Anaxagoras naively saw the thing itself in 
the seeds, Democritus and Epicurus found there only its determining 



1 Arist. de Gen. animal., 723 a 10: ' Ava£ay6pas piv y&p ev\6yus tprjvl crdpnas {k 
ttjs TpotpTJs irpoaUvat tcus ffap^lv. 

2 Criechische Denker 1 , I, p. 180: 'Damit war Anaxagoras ru der naiven Natur- 
auffassung des primitiven Menschen zuriickgekehrt,' etc. Gomperz regards this as a 
serious indictment; but that does not concern us here. 

3 Diels, Anonym. Londin. 20, 25 : QCKuttIoiv S' otertu £k S ISewv (rvveardvai f)pJis, 
tovt' iariv 4k 8 aTOi%du>v irvpbs, aipos, vSaros, yijs. etvai Si Kal ixdarov Svvdpets, 
rod p.tv irvpbs rS BeppAv, row Si aipos to \f/vyj>bv, rov Si vSaros t6 iypbv, ttjs Si yijs 
t6 irtpiv. Ci. Wellmann, Fr. der gr. Ante, I, p. 69 f. 

4 3» S» es P- 3°4 b 6 t. 

5 See Zeller, op. cit. lb, p. 980, n. 2. 
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cause. The account of Lucretius, which truthfully reproduces the 
thought of Democritus as well as of Epicurus, requires only the substi- 
tution of definite, qualitatively determined granules for the atoms, quali- 
tatively homogeneous or indifferent, but determinate in size and shape, 
in order to apply with equal propriety to the theories of Empedocles 
and Anaxagoras. 1 And it is evident that the Roman poet was aware 
of the fact. 

We have thus far considered the subject of nutrition only in its most 
general aspects ; but Greek science was not content to leave the matter 
there. There can be no doubt that from the earliest times men, and 
particularly physicians, were aware of the principal stages of the process, 
such as the mastication of food by grinding between the molars, deglu- 
tition, distribution, and elimination ; but it was not known just what 
took place in the stomach and the intestines, except that somehow the 
food was there prepared to perform the ultimate purposes of nutrition, 
the repairing of waste and the growth of the organism. Doubtless it 
was early known that animal heat was conducive to the successful dis- 
posal of nutriment, since in the absence of it the food remained to 
disturb the system. 2 The general view, which we have found so widely 
held, appeared to call for nothing more, and it is evident in particular 
that there was no special theory of ' digestion.' 

It was probably Aristotle who first singled out digestion (irctyis) as a 
subject for special treatment. Others before him had, as we shall 
presently see, referred vaguely to foods as digested or undigested, but 

1 Lucr. 1, 159-214. The argument, if accepted at its face value, presupposes the 
postulate of specific antecedents, virtually like those assumed by Empedocles or 
Anaxagoras. What Lucretius wishes to establish is the existence of atoms of specific 
shapes, which merely alters the form, not the substance, of the thought : cf . 1 90 f . : 
ut noscere possis | quidque sua de materia grandescere alique. Only at v. 196 does a 
hint of distinctively atomistic thought occur. The same observation holds true of 
1, 803-829 and I, 865-920. The latter passage in particular shows that Lucretius 
was aware of the essential similarity of the doctrines of Epicurus (Democritus) and 
Anaxagoras. The parallel is perfect, except for the points noted. Lucr. 1, 167 uses 
genitalia corpora in reference to the atoms; Ovid. Met. 15, 239, of the four elements : 
quattuor aeternus genitalia corpora mundus | continet. Everywhere we meet the 
semina certa, only in the Atomists the idea has lost its original force, which survives 
intact in the other corpuscular systems. Cf. also Lucr. 2, 546-568; 2, 865 f., 1 156 f., 
and Giussani, Lucreti Cari De K. N., II, p. 143 f. 

2 Hipp. ' A<popuritol, I, 14 (4, 466 L.); II. Sudrtis {ryuumjs, 7 (6, 82 L.); n. 
<pv<riwv, 7 t. (6, 98 f. L.); II. Siab-ijs, 3, 75 (6, 616 L.); II. voiawv, 42 (7, 
562 f. L.). Cf. p. 151, n. 2 above, and Diels, Anonym. Londin. 5, 37 f. 
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no one had inquired narrowly into the implications of the conception. 
Previous opinion had been based upon simple observations and on the 
primitive notions of practical men : when, as in the case of Empedocles 
and Anaxagoras, logical or metaphysical principles were applied, they 
were of the simplest kind, like that of e nihilo nil fit, which were begot- 
ten of the same primitive notions. The Atomists alone had carried the 
question beyond this range of ideas, in that they substituted general 
causality for the specific antecedents in kind, thus interpolating a vague 
metaphysical term between the antecedent and the consequent. While 
Aristotle did not accept Atomism, he did seize the opportunity presented 
by this breach, and installed there two kindred conceptions, which are 
in fact the most characteristic ideas of his system : to wit, (a) the 
change of quality (oAAoiWis) which occurs without addition to or sub- 
traction from the material substratum, being a change from a qualita- 
tively indifferent into a qualitatively determinate or from contrary to 
contrary, and (d) the development from a state of potentiality to a 
state of actuality. 1 This almost inseparable pair of conceptions he 
applied to digestion, 2 and accordingly distinguished food before diges- 
tion, which he regarded as ' opposite ' in character to the organism, 
from digested food, that had become ' assimilated ' 8 to the organism in 
the process of digestion by the operation of the internal heat of the 
body. 4 ' Heat causes growth, 5 and fits the food-stuff for alimentation ; 
it attracts [into the organic system] that which is light [viz. the sweet], 6 



1 See above, p. 153, n. 1. 

2 De Anima, 416b 3 f. The whole chapter should be consulted. See also Meteor. 
379b 18-380* 6. 

3 Aristotle himself does not use i%opoiovo-0ai, which subsequently became the techni- 
cal term for the process; nor does he expressly apply the term aXKolwcis to it, although 
he clearly indicates the conceptions in both cases. Thus Galen, 15, 237 K, says: 
&Ho\6yriTai yap . . . t^v irtyiv elvai aXKolwiv Kal /uera/JoXjji' tov rpi<j>ovros els ri)v 
oiKclav tov Tpe<pofdvov TTOLOTTjra, and [Arist.] Problem. 907 s 18: t\ yap ir^pts aX\olw~ 

ats i(TTL TOV TT€TTOp.4vOV. 

'* De Anima, 416b 27 f. ; Meteor. 379 a 18: vtyis p&v oSi> fori reXelams inrb tov 
<j>vaiKov Kal oUetov deppjov iK twv avrtKeifUvwv Trad-qriKiav ktc. Ci. also de Gen. 
animal. 7S3 a I9; 765b 15; 786a 17; de Part, animal. 650*3: 4irel S' amy K-n 
wav t6 av^avbpjevov "\aftf3dveiv TpoQJjV, ij d£ TpO(pij iracnv £!; vypov Kal £i?poO, Kal ToiS- 
Ttav !} 7rfyts ytverat Kal t\ pjera^o\ij dia tt\s Oeppov SwdfieoiSi Krt. 

5 De Sensu, 442* 4 f., transl. Beare. 

6 Note the exact parallel to the cosmic process of avaBvpiaait. 
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while the salt and bitter it rejects because of their heaviness. In 
fact, whatever effects external heat produces in external bodies, the 
same are produced [by their internal heat] in animal and vegetable 
organisms.' 1 

This theory of digestion met with much favor, and was adopted and 
developed by many physicians of subsequent date. It is the doctrine 
defended by Galen and the dogmatic school, and therefore the casual 
reader would naturally suppose that it represents the whole medical 
tradition, especially since Galen with pardonable zeal, though with little 
historical sense, reads the orthodox view into Hippocrates and all the 
noble line of the 'ancients.' It would lead us too far afield if we should 
attempt to trace the history of the later Greek theories of digestion, a 
task for which the writer freely confesses that he is not prepared ; but 
it is highly important for our subject to pursue the question somewhat 
farther. Before passing on to this inquiry it is perhaps worth while to 
remark that the seeming preponderance of authorities is no satisfactory 
criterion by which to judge of the relative standing of the rival theories 
of nutrition, since the survival of the extant medical works was obviously 
conditioned by their acceptability in the Middle Ages, when the sway of 
of the Aristotelian philosophy, with which they in the main agree, was 
complete. We are therefore prepared to discount their testimony. 3 

Celsus says 8 that medical writers, considering the matter of digestion 
one of the greatest importance, devote their attention chiefly to it, and 
gives a resume of the doctrines proposed on this head ; the Empirical 
school, however, held that it mattered not how food was digested, but 



1 As Aristotle's philosophy, in spite of its failure to correlate certain doctrines, 
presents itself as a whole complete and essentially unchanged in all his works, we can 
discover no development within it. Hence it is impossible to say whether cosmic 
dm6viila<ru or physiological ir^cs first appeared to him to involve dXXo/owis ; but it 
is interesting to note that he found his favorite principle in both processes. 

- But the chance discovery of the Anonym. Londin. (cf. 24, 19 f.) may well 
caution us against going too far in the opposite direction. 

3 De Medicina, 1, Prooem. (4, 16 Daremb.) : Ex quibus quia maxime pertinere 
ad rem concoctio [Gr. vtfis] uidetur, huic potissimum insistunt; et, duce Erasistrato, 
teri cibum in uentre contendunt; alii, Plistonico Praxagorae discipulo, putrescere; 
alii credunt Hippocrati, per calorem cibos concoqui: acceduntque Asclepiadis aemuli, 
qui omnia ista uana et superuacua esse proponunt; nihil enim concoqui, sed crudam 
materiam, sicut assumpta est, in corpus omne diduci. 
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what food was most nutritious. 1 From various sources we obtain similar 
catalogues, evidently derived from the medical doxographers. 2 Galen 
calls the roll of honor among the ancients, 8 naming Hippocrates, along 
with Aristotle, as an exponent of his own theory of digestion. 

Hippocrates, it is claimed, held that digestion (Wi/us, in the meaning 
given to the term by Aristotle and Galen) is effected by the internal 
heat. It is true, as we have seen, 4 that the heat of the body is here 
recognized as necessary to the proper preparation of food for the office 



1 Ibid. (7, 2 Daremb.) : sed has latentium rerum coniecturas ad rem non perti- 
nere; quia non intersit, quid morbum faciat, sed quid tollat, neque quomodo, sed 
quid optime digeratur, siue hac de causa concoctio incidat siue de ilia, et siue concoctio 
sit ilia siue tantum digestio. Note the use of terms. Concoctio is the equivalent of 
irSpis when applied to the process of nutrition, whereas coctio is used to render the 
word when it relates to pathological conditions; digestio, as its natural force suggests, 
is here employed to characterize ' digestion ' considered merely as a process of com- 
minution and separation of the food-stuff into its several constituents. Elsewhere 
(see following note) it is used as the generic term, including concoctio as well as 
digestio proper. In view of the fact that both vtyis (see following note) and concoctio 
could be used in a lax general sense, without implying anything as to the character of 
the process, it seems unaccountable, except on the basis of dogmatic prejudice, that 
Galen should hold that the definition of irtyis as dXXo(w<r« was generally accepted 
(of. p. 160, n. 3). 

2 Ps.-Soranus, Quaest. Med. 61 (Anecd. Graeca et Graecolatina, ed. Rose, II, 
p. 255) : Quomodo Hippocrates et Erasistratus et Diodes et Genoetas (?) et Ascle- 
piades philosophi digestionem cibi et potus fieri dixerunt ? Hippocrates ab innato in 
nobis calore fieri digestionem dixit, Erasistratus vero teri et solvi [= digeri], Diodes 
autem putrescere, Genoetas a natura elimari [= XeaiveaBaC], Asdepiades autem per 
exercitationem corporis fieri dixit. Ps.-Galenus, Def. Med. 99 (19, 372 K) : ras 
TrH/ets tt)s Tfxxjnjs 'IiriroKpaTr]S piv ford tov ipxpbrov 0eppov <prr\(n ylv&yiai, 'Epafffcrrpa- 
tos Si Tpbpu Kal Xttiicrei Kal TrepurroXS tt;s yavrpSs Kal ^7tiktiJtou irveiparos tSi&rrjri. 
'E/rare5oKX^s Si OT^ef 01 Si i£ lipav %(paeav ras ivaSdcreis ylveo-0ai, woTrep Kal 
' Ao-KXijTidSris 6 BtSwis. 

3 Galen, II. <pwnicwv Svvapxtov, 2, 8 (2, 118 K): irepl Si rijs tuv xvp-uv yevi- 
(reus oiK olS' el «x e ' T ' s ^epov Trpoaieivai aoiparepov wv 'IwiroKpaTris elve Kal ' Api- 
<ttotAijs Kal Hpai-aySpas Kal $iK6rip.os Kal &XX01 7roXXol tup TaXaiwr. &ToS4SeiKTai 
yap ludvois tois avSpdaiv aWoiovpivris Trjs TpO(prjs iv rats tpXejilv inrb ttjs ifupfrrov 
Beppaalas atpa niv iirb tt)s <rvppcrplas ttjs Kar' atori\v, d S' dXXoi X"M°' 81a ras 
aperplas ycyvbpxw Kal roirw t$ \6yw irdvr' opoKoyeT ra <paivbp.tva. For Hippoc- 
rates, see also ibid., 1, 12 (2, 30 K). Regarding Praxagoras and Philotimus we are 
not in a position to judge the correctness of Galen's statement. Probably, however, 
their views coincided generally with that of ' Hippocrates. ' 

4 P. 159, n. 2, above. 
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of alimentation ; but there is no trace of the distinctive conception 
which we find in Aristotle. So far as one may judge, heat was regarded 
as furthering the nutritive process much as cooking the food-stuff facili- 
tates it. 1 The change effected is merely that of rendering the sub- 
stances more readily digestible. 2 The amount of nutriment ingested 
has much to do with the proper disposal of it; if an even (equal) 
amount is taken, the body is evenly nourished, since it * masters ' the 
food ; if it varies, the food masters 8 the body, and the normal balance 
is disturbed to the detriment of health. Galen was particularly im- 
pressed with the supposed agreement of Ilepi Tpo<£i}s 4 with himself in 
regard to nutrition. To be sure he did not always regard the tract as 
the work of Hippocrates, 6 but he was clearly overjoyed to discover his 
favorite conception so plainly, as he thought, anticipated by the author. 6 



1 I do not find this expressly stated, but it is clearly implied, in Hippocrates; 
Aristotle, however, who in many respects merely developed the thought of the earlier 
medical tradition by introducing distinctions and auxiliary conceptions foreign to his 
predecessors, elaborates the comparison Meteor. 381a 9: ^ piv oSv /card tt/v t^rfuiv 
\eyop.ivq irty/is tout' io-rlv Kal ovSev 8ia<pipu iv dpy&vois rexviKots rj <pvcriKois, iav 
ylyvryrai • 5td tV airrty yap ahlav t&vto. Icrrai, adding the ' Hippocratean ' obser- 
vation that art merely imitates nature, ibid., 381 b 6 : lupeh-ai yap 17 t4%vti t^v tpvaiv, 
iirel Kal r) t??s Tpotprjs 4v Ttp (Tibpari. ir&pis b/M>la tyf)o~€i &0tIv. 

2 II. Tpo<pi)s, 49 (9, 118 L.) : iypr/ T004A1 dpeTa^K-qros paWov rj i-r)prj- {ijp^ 
Tp<xpli eineT&[f\riTos paWov i) iyp^f f/ SwaXXoiwros dv<re£ard\a>Tos, i) einrpdaderos 
eue|owlXwTos. The meaning of this is made clear by c. 51 ibid. : ptSes (muscular 
tissues) crTepeiirepoi Sikt&t'ijktoi (paWov} tS>v &~\Xav, TrapO- dariov Kal veipov • Svo-fu- 
T<£/3X?rra t& yeyvp.vao-fUi'a, Kara yivos aira eavrwv icrxvporepa ibvra, Sta tovto aira 
itavrwv dvo-TijKTorepa. 

3 Hipp. II. tottuv t&v (card &v$pwirov, 43 (6, 336 L.). See above, p. 155. 

4 9, 98 f. L. 

5 Thescholion at the beginning of II. rpo0i}s (adnot. 9, 98 L.) says: tovto atiy- 
ypap.pA (ptiaiv 6 TaXyvos pAj elcai 'liriroKp&Tovs, t\^v dXX' oilit iraXatou tou tv%ovtos 
<ro0oO (so far probably we have to do with Galen ; the following guesses belong to 
other authors), Kal firws eft) toO 6e<rcraXoO • Sonet Si iirb 'H/3O0iXou <rvyKetcr0cu. In 
his commentary on the treatise Galen (15, 220 f. K.) everywhere assumes that it is 
both ' ancient ' and Hippocratic. Similar diversities of opinion on the part of Galen 
are met with in regard to other members of the Corpus Hippocrateum. 

6 It were useless to cite the expressions of Galen which show that he interpreted 
the treatise as in accord with Aristotle. The difference is indeed slight in compass, 
so to speak, but what is lacking in Hippocrates is the doctrine of aWoluxris and 
t£opj>iw<ris. Aristotle clearly derived his general doctrine from this treatise and others 
like it, such as those cited below in illustration of the text. 
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In order to be able to judge of the truth of this contention, we may 
best present the relevant passages, (c. 2) 'Nutriment increases and 
strengthens and adds flesh and maintains and changes the constituents 
of the several parts of the body according to the constitution of each 
member and its original quality (or constituent) . (c. 3) It maintains 
the organism in constitution and quality when the nutriment ingested is 
mastered 1 and the nutriment already in the body prevails. 2 (c. 4) 
Sometimes the nutriment previously ingested, sometimes the later- 
coming nutriment, becomes in time weak (i. e., overpowered) by being 
discharged or added to. 8 (c. 5) Both alike are enfeebled in time and 
after a lapse of time, both by the continuous ingestion of nutriment from 
without and by food that remains long 4 solidly fixed in all the members 
(the system), (c. 6) And it produces 6 its own kind, but changes the 
former nutriment and is carried off ; sometimes, however, it enfeebles the 
previously ingested nutriment and nutriment taken even earlier. 6 (c. 8) 
Nutriment (is used in different senses : it) means now that which is 
nourishing the organism, now that which is of a kind to serve as nutri- 
ment, now that which is presently to nourish the system.' 

A disinterested study of these pronouncements yields the result that 
Galen was not justified in interpreting them as presenting the Aristote- 
lian doctrine of digestion. Littre" was quite right in saying that the 
Hippocratics knew, so to speak, only the beginning and the end of the 



1 Read Kparfyrat here for MS. Kpariri- Since I perceived the necessity of this 
change I have noted two other scholars who propose it. 

s Cf. II. $icdTt\s &ym>>ijs, 7 (6, 82 f. L.); II. <pv<riav, 7 (6, 98 f. L.); II. SuU- 
tt)s, 3, 74 (6, 614 f. L.); II. voiauv, 4, 42 f. (7, 562 f. L.). 

3 Cf. II. T&iaav rw (caret fodponrov, 42-44 (6, 334 f. L.). The use of QlTr)\os 
= 'weak' deceived Galen and Littre: ylrerai {%(rr)\os simply = ipavpovrcu ; cf. 
c. 5 and above, p. 154, n. 2. 

4 Cf. II. (pwiav, 7 (6, 100 L.). 

6 t&f)\d<TT-n<re, which Littre renders ' rejette sa propre forme.' The word seems, 
however, to be most naturally taken as above; cf. c. 54 (9, 120 L.) : dtimfus ('qual- 
ity or qualitatively fixed ingredient of food ' ? or, as Littre says, • la force, c'est-a-dire 
la propriete par laquelle le corps s'assimile l'aliment ' ? I incline to the former view) 
w&vra ai£ei Kal rpiipa koX ^"Kaarivei. The meaning here given to Sivapxs is of 
course common in Hippocrates, and seems to accord best with the following, and 
final, words of the treatise : iypacrirj rpotpijs (i.e., Swdfieav) fa-wia. 

6 I here omit Biijv ^aWdrret with the vulgate. The general sense of the pas- 
sage is perhaps best illustrated by II. miauv, 4, 42 (7, 562 f. L.). 



Antecedents of Greek Corpuscular Theories 165 

process of alimentation; 1 of digestion (irtyis) in the narrower sense, 
implying the conversion (aAAoiWw) of potential into actual nutriment, 
they knew nothing, and advanced no theory to account for it. This 
conclusion is supported by the report we receive of the doctrines of 
Aegimius 2 (probably a contemporary of Hippocrates), of Diodes, 8 and 
of Plato. Plato is particularly clear in his exposition, and shows that 
the view, which we have characterized as that of the pre-Socratics gen- 
erally, was expressly formulated. 4 His use of the conception of fermen- 
tation or putrefaction likewise shows, if, indeed, the occurrence of the 
notion in Empedocles were not sufficient proof, that this process also 



1 CEuvres Completes cPHippocrate, g, 94 : * Les hippocratiques ne connaissaient, 
quant a l'aliment, que les deuxtermes extrSmes: ils savaient qu'il etait introduit dans 
le canal digestif et assimile a chaque partie, devenant os dans les os, muscle dans les 
muscles, veine dans les veines, et ainsi du reste. Mais toutes les operations inter- 
mediaires leur etaient inconnues.' The words italicized are due to his acceptance of 
the interpretation of Galen, which I believe has been shown to be unfounded. 

8 Diels, Anonym. Londin. 13, 40: <pi)alv Si Tp4<pardai. ra ffiipara imb rijs veapas 
Kal farivrov rpcupijs, yevrfielo-tp Si tijs v6pew Kal avaS&o-eas Kevomffat tA £7700 Kal 
tAs 5ie|65ot/s. These words are a part of the excerpts from Menon's latrika, and 
well illustrate the doxographic method. First it is stated that nutrition is accom- 
plished by 'fresh and (in the Aristotelian sense) undigested' food; then mention is 
forthwith made of digestion (irtyts) in the untechnical sense. As Diels (in the Index, 
s. v., to Anonym. Londin.) is probably right in calling Aegimius ' aequalis fere Hip- 
pocratis,' it follows that the report has been accommodated to the controversy started 
by Aristotle. 

3 See Wellmann, Ft. der gt. Arzte, I, p. 85 f. 

* Tim. 78 E: oirorav rb irvp . . . 8iA tijs KoiKlas ebre\6bv tA virla Kal irorA 
Xd/Sij, T'/JKa ('dissolves') S-fi, Kal Kara fffuKpA. Suupovv . . . 80 D: r4p.vovros ixh 
tA ffirla toO xvpbs, aJ.apovtJ.ivif Si ivrbs t$ irveipari £vvejrop.4vov, tAs <p\4f3as re 4k 
rijs xoiAias 7% j-vvauopfyret, irXrjpovvTos t$> to. Terp.inj.iva abrbSev diravrXiiv Kal SiA 
ravra Si) Ka$' SKov rb awim irast, rots J<j!ois tA rrjs rpo<pijs vdpara oSrais iirtppvra 
yiyove. vebrpTjra Si Kal dtrb t^vyyevwv Svra . . . TavraSawa piv xp&pwa t^x ei && 
ri)v £ip.pjj;iv, i) S' ipvBpa xepl airrb Xf^" 1 Siaflef, rijs toO xvpbs to/«/s re Kal ii-opip- 
£ews iv by pip SeSTjfuovpyrifiiviri <pi<ris ... Si A: 6 Si rp&xos ri)s irXijpifoews dVo- 
X<^p^o~€tI)t re ylverai, KaOdwep iv t$ iravrl vavrbs i) (popd yiyovev, riv tS %vyyevis 
■trav tpiperai rpbs iavrb uri. down to 81 E. In view of the general agreement of 
Diocles and Plato and their dependence on the same authorities or authority (Well- 
mann thinks it was Philistion), this clear-cut statement is doubly important. Fire 
works no inner change (dXXofoxro) , but merely comminutes the food and so prepares 
it for absorption and distribution by the blood. 
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involved nothing inconsistent with the purely mechanical theory of 
nutrition generally current up to the time of Aristotle. 1 

It is not our purpose at this time to follow the conception of Aristotle 
through the later period of Greek thought ; but it is noteworthy that 
two of the foremost physicians in their time, Erasistratus and Asclepiades 
of Prusa, definitely repudiated it. We have seen that Aegimius was 
reported to have said that the body was nourished by ' fresh and undi- 
gested ' food ; but our account has shown that this must be a mere 
inference from what he actually said, since there was no theory of diges- 
tion then in existence that called for a specific denial. In all probability 
Aegimius merely said, as did the entire early medical tradition, that like 
nourished like, expressly emphasizing this fact much as we see it pre- 
sented by Plato. But with Erasistratus and Asclepiades the case was 
different. The former was closely associated with Theophrastus, who, 
as the successor of Aristotle in the Lyceum, adhered to his doctrine. 
When, therefore, Erasistratus rejected the Aristotelian conception of 
digestion, he must have done so advisedly and expressly. That Asclepia- 
des deliberately and in express terms repudiated the view is clear from 
the records. 2 

Now this fact is of great importance for the history of the post- 
Aristotelian corpuscular theories. In the case of Asclepiades we can 
prove with absolute certainty that the rejection of the Aristotelian con- 
ception of digestion was only a symptom, so to speak, of his thought as 
a whole ; for it was intimately connected with his doctrine of the ' fragile 
molecules' or avappoi oy koi. Since we have elsewhere proved this, 8 the 
case need not here be restated. But other conclusions at once suggest 
themselves. The avap/wi oyKoi are possessed of indefeasible qualities, 



1 See Wellmann, /. c, for otj^is and pi/iao-is. I believe that 'decay' and 'fermen- 
tation ' were understood only as a process of dissolution of the organic compound into 
its constituent parts, which were thus prepared for the function of nutrition by the 
accession of like to like. Yet the instances I have gathered of the use of aityis 
indicate that we have here a very important conception in medical circles, which 
well deserves further investigation. 

2 For Erasistratus and Asclepiades, see above, p. 161, n. 3, and p. 162, n. 2, and 
my article, The imp/wi 87x01 of Heraclides and Asclepiades, in Trans. Am. Phil. 
Assoc. XL (1910), p. %, n. 3. For a full statement of the views on digestion of the 
two principal medical 'schools' after Aristotle, see Galen, n. <pv<rticuv dwd/teav, 1, 
11 f. (2, 25 f. K.). 

3 See the article referred to in the preceding note. 
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and they are infinitely divisible, being separated and divided by ' pores 
so minute as to be apprehended only by the reason,' and from all things 
there is flowing an unintermittent stream of effluvia. In all this we 
recognize the thought of the pre-Socratic medical tradition, and of 
Empedocles and Anaxagoras. We should perhaps be inclined to doubt 
this conclusion if Asclepiades stood alone ; but we see that in one par- 
ticular, that is in regard to the theory of digestion, the gap between 
Asclepiades and Plato is filled by Erasistratus, which of itself suggests a 
true succession in the line of the medical tradition. But we are happily 
able to supply other links which likewise point to the medical tradition 
as the intermediary between Anaxagoras and Asclepiades ; for the origi- 
nator of the name, and doubtless of the theory, of the avappoi oyicoi, 
was Heraclides of Pontus, a contemporary of Aristotle and associated 
alike with him and with Plato. The interest of Heraclides in medicine 
is attested by the catalogue of his writings, 1 and it is fairly certain that 
he was acquainted with the somewhat younger Erasistratus. 

There is, moreover, another link in the chain; Strata, second in 
succession to Aristotle in the headship of the school, and the most 
scientific master of the Peripatetics, supplies, as it were, all the clues 
necessary to guide one through the tangled maze. Since Diels, by 
utilizing the introduction to Hero's Pneumatica, recovered in large part 
the physical philosophy of Strata, 2 at least in outline, we are able to 
detect the connection between it and the medical principles of Erasis- 
tratus. Diels here apparently sees only the debt of Erasistratus to 
Strata, not perceiving that the thought of the latter harks back at almost 
every important point to the assumptions and conceptions due to the 
older medical tradition ; even where Strata agrees with Aristotle, the 
emphasis and point of view seem to be those of the fifth century. 
Like most leaders of thought in the third century, Strata obviously 
revolted against the dominion of metaphysics in which Aristotle ruled 
supreme, and felt himself akin in spirit to the pre-Socratics. The 
so-called qualities' (■a-ocoV^Tes, 8 Svnfias) of Strata have no affinity with 

1 Diog. L. 5, 87, mentions Ah tat repl vixrup a'. 

2 Diels, Uber das physikalische System des Straton, Sitzungb. der Berl. Akad. 
1893, I, p. 101 f. 

3 See Diels, op. cit., p. 112, n. 2. Zeller, Phil, der Gr., lib, p. 907, regards the 
Svv6.iJ.eis as 'die diese Eigenschaften bewirkenden KrSfte,' but he is in error; they 
are just the iroiirijTes under the old name, familiar from Hippocrates. 
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the metaphysically or logically conceived qualities of Aristotle, which 
play like unreal shadows over an abstract mathematical figure, but are 
rather, like the 'fragile molecules ' of Heraclides, 1 or the homoeomeries 
of Anaxagoras, or the 'elements anterior to the elements' of Emped- 
ocles, divisible granules of matter possessing indefeasible properties, 
such as the older medical tradition employed to explain the phenomena 
of nutrition and the permanence of species. In a word, they were 
sentina certa. Like Heraclides, Strato engaged in a polemic against 
the atomism of Democritus. 2 It is greatly to be regretted that we do not 
learn here what arguments they brought to bear upon the theory. They 
may have contented themselves with repeating those already advanced 
by Aristotle, but it is not impossible that they added others of a physio- 
logical order, since their own hypotheses were found to be especially 
welcome to physicians. The 'elements,' i. e., the fundamental qualities, 
postulated by Strato, we are told, 3 were the warm and the cold. Herein 
he agreed with Aristotle, but for the latter the doctrine had little 
significance. In the Hippocratic literature, however, the hot and the 
cold play a prominent part. 4 Like Aristotle, again, Strato denied the 
existence of a void in the sense of the Atomists : he refused to admit 
a continuous void (dtfpoCs xevos toVos), but assumed the presence of 
minute interstitial empty spaces. 6 In this, it would seem, Asclepiades 
agreed with him, although the precise doctrine of the much maligned 
physician is in this, as in many other respects, difficult to determine, 
because we know him only from references in unintelligent or prejudiced 
authors. In regard to Strato's theory of the interstitial void we have 
only the arguments belonging to mechanics and the physical theory of 
light ; but it is altogether probable that he applied the theory to explain 
not only the problems of hydrostatics and the absorption or diffusion of 
light, but also that of suction in suction pumps and in the circulatory 



1 Diels, op. cit., p. 112, n. 4, likewise notes the similarity. 

2 For Heraclides, see Diog. L. 5, 87, who mentions among the tpvaucA. a work 
entitled Ilepl elSdXwp irpis ArimbKpiTov ; for Strato, see Diels, op. cit., p. 112, n. 1. 

3 Stob. Eel. 1, 298: "2,TpA,Twv <rroix«a ^d Bepyhv nal rb i//vxpi". Cf. Zeller, op. 
cit., lib, p . 907, n. 7. 

4 Cf. Fredrich, Hippokratische Untersuchungen, p. 134 f. 

6 See Diels, op. cit., p, 104 f ., who points out the debt of Erasistratus to Strato in 
this particular. 
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system of the human body. If the latter be true, as it appears to be, 
we must connect with the acceptance of ' dispersed ' void the circular 
system of alimentation and respiration, which Strato adopted from the 
old medical tradition as transmitted by Diodes, 1 Plato, and Aristotle. 
Essentially this theory is an exemplification of the ancient tug-of-war 
between the elemental hot and cold, in which the void created by the 
retirement of one contestant is closed by the hot pursuit of the other 
(d.Ko\ov6ia. irpos to Kivov/*evov) . All this points clearly to a lively 
interest in medicine, which is borne out by the titles of works ascribed 
to Strato, such as his treatise On Diseases and On Alimentation and 
Growth. 

We have devoted so much space to the subject of nutrition, not only 
because the history of the conceptions involved in it has not been 
written, but also because the process has the greatest significance for 
the corpuscular theories of the Greeks. Intimately connected with 
alimentation are several other physiological subjects which can here 
receive only a passing notice. We have repeatedly remarked that the 
principle of setnina certa was invoked not only by those who adhered to 
the conception of the medical tradition, that like feeds like, in the most 
literal sense, but also by the Atomists, whose atoms are ' determinate 
seeds ' in quite a different way. The principle e nihilo nil fit, as we 
have seen, also appeals to the fact that like begets like ; and from early 
times it was common to speak of the ' elements ' or ' principles ' of 
things as 'seeds,' or to use a Lucretian phrase, as genitalia corpora 
rebus. The development of cosmology or cosmogony out of ' theology' 
or theogony may be held in part to explain such forms of expression ; 
but we must not forget that primitive modes of thought persist in slightly 
varying disguises even where one is least prepared to find them. To the 
Greek, except where the Socratic teleology prevailed, a thing was regu- 
larly defined with reference to its antecedents, i. e., with reference to its 
' elements ' or its constitution, viewed as the result of a process of com- 
position. 2 Aristotle well illustrates the different points of view in a 
concrete case when he says : s ' We must state the matter in a way 



1 See Wellmann, Fr. dergr. Arzte, I, p. 42 f. 

* See my study, IUpl Hatm, Proc. Amer. Acad, of Arts and Sc. XLV, p. 79 i. 

3 De Gen. animal. 725a 21 f. 
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exactly opposite to that of the ancients; for they said that the seed 
is that which is derived from the entire organism, whereas we shall say 
that it is that which is so constituted as to pass into every part.' 

The nature of the seed and of the reproductive process and the 
problems of embryology * were apparently always closely associated by 
the Greeks with alimentation ; and the same principles were felt to apply 
in all. Not to refer to less important evidence, 2 it is sufficient to con- 
sult Aristotle's discussion of the nature of seed in De Generatione ani- 
malium i, 17 f. The view which he attributes to ' the ancients ' is that 
seed is contributed by both sexes and that it comes from all parts of 
the body, just as food is disseminated throughout the body. Now we 
know that this opinion was held by Alcmaeon, Parmenides, Empedocles, 
and perhaps by Anaxagoras ; * even if Anaxagoras did not believe that 
the female contributed seed, there can be no doubt that he regarded 
the seed as proceeding from the entire male body. Now it is worthy of 
remark that Empedocle? did not originate this doctrine, which is a strict 
corollary to that of the nutrition of like by like, but that we can trace it 
back to Parmenides and Alcmaeon. It is hard to believe otherwise than 
that these closely related principles formed a part of the medical tradi- 
tion which Empedocles, as a physician, received from the schools or 
guilds. This conception of the seed was employed to explain the simi- 
larity of offspring to parent and even the inheritance of acquired 
characteristics. 4 In his discussion of this theory Aristotle makes a 
statement which discloses the relation of the problems, at least as he 
saw it. 'This view,' he says, 5 'appears to resemble that of Anaxagoras, 
that none of the homoeomeries originates ; except that he generalizes 
the principle, whereas these men apply it only to the generation of 
animals. Moreover, how shall these elements which flow from the entire 
organism grow? For Anaxagoras, in conformity with his theory, says 
that flesh is added to flesh from the food.' Aristotle thus clearly indi- 
cates that there were those who considered the problem merely from the 



1 Cf. Hipp. II. <t>&ru>s ircuSlov, 17 (7, 496 f. L.). 

2 See Wellmann, op. cit., I, pp. 51-54. and Diels, Anonym. Londin. 25, 41 f. 

3 See Fredrich, op. cit., p. 126 f. 

4 Cf. Hipp. II. iApoiv, hS&rajv, rlnmv, 14 (2, 60 L.), the case of the Matcpoicd- 
tpaSoi, and Arist. de Gen. animal. 721b 28 f. 

6 Arist. ibid., 723a 6 f . 
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point of view of physiology, and did not, like Anaxagoras, translate the 
special conception in terms of a general philosophical principle. Whom 
he had in mind we do not know, but we naturally think of such as 
Parmenides and the medical fraternity. 1 

We have already too long tarried with the subjects under considera- 
tion. Yet we must not drop them altogether without adding a few words 
regarding their significance. Unless our efforts have been altogether in 
vain, we may say, with Lucretius, from the point of view disclosed in the 
primitive conceptions of the Greeks, corporibus caecis igitur natura 
gerit res. Much that has been said above may be questioned, but it will 
be difficult to maintain that Empedocles and Anaxagoras, or even Hera- 
clitus, introduced the ideas upon which the corpuscular theories are 
founded. It matters little in fact who first spoke of effluences (awoppoot) 
or molecules (oyKot) : even if we could trace these terms to their source, 
we should not have reached the beginnings of the conceptions. These 
lie in the dateless age before the birth of history. 

We have said little about the other cardinal postulate of the Atomists, 
the void. Every student knows that this conception is not primitive, 
but had its origin in a determined effort to meet a metaphysical objec- 
tion, and hence is itself metaphysical. As such it falls outside the range 
of our present study, and might be disregarded altogether were it not 
that it had antecedents of a primitive character. The processes of 
evaporation, respiration, nutrition, and generation, which we have been 
studying, presuppose and postulate not only a corpuscular, but also a 
porous constitution of things. It is not without interest, therefore, that 
the very term 'pores' (wopoi) can be traced back to the sixth century; 
for we find it in Alcmaeon, and the scope it already had in his thought 
indicates that it can hardly have originated with him. The facts 
adduced by Lucretius to prove the existence of a void were with few 
exceptions known to primitive man, although not interpreted as the 
Epicurean interprets them. Aristotle also, in enumerating the considera- 
tions that led the Atomists to postulate a void, mentions the facts of 
nutrition and growth. ' Furthermore,' he says, 2 ' growth is regarded by 

1 See Hipp. II. vofouv, 4, 32 (7, 542 L.); II. yvmiitcLuv, 1, 24 (8, 62 f. L.); 
and Wellmann, Fr. der gr. Ante, I, p. 35, n. 2. 

2 Arist. Phys. 4, 6, 213b 18 f. Ci. de Gen. el Corr. 1, 8, 325a 34-b 5; Hipp. 
II. rpo<t>TJs, 7 (9, 100 L.); Lucr. 1, 350 f. 
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all as taking place through a vacuum ; for they say that nutriment is 
corporeal and that two bodies may not occupy the same space at the 
same time.' We should clearly overvalue Aristotle's words if we accepted 
them as strictly true ; but we may safely conclude from them that the 
Atomists did appeal to the facts in question in support of their 
assumption. 

If we accept the conclusion to which our study points, many ques- 
tions hitherto much debated may henceforth be disregarded, or at least 
they must be restated. Thus the arguments pro and con, touching the 
priority of Empedocles or Leucippus in regard to the pores, fall to the 
ground, and with them most of the considerations which have been 
urged to establish a more intimate relation between these philosophers 
and Anaxagoras. A question much more profitable arises, however, in 
the older one's stead, viz., whether there are not in the Atomic theory 
a number of conceptions which ill fit into the general theory and owe 
their presence there only to historical reasons, or are in other words 
mere illogical survivals from older theories. If this should prove to be 
the case, as it appears to be, it would have a direct bearing on the 
chronological problem, and possibly on the mooted question whether 
Leucippus, a contemporary of Empedocles, or Democritus, a younger 
contemporary of Socrates, originated the Atomic theory. E« o.Z6k 
tocvvv ' vvv yap OTrtuSa) iroi, /cat /xot a pa airUvau 



